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Miller, C. R. and L. P. Waits (2003). "The history of effective population size and genetic diversity in the 
Yellowstone grizzly (Ursus arctos): Implications for conservation." PNAS 100(7): 4334-4339. 
 http://www.pnas.org/cgi/content/abstract/100/7/4334  

 Protein, mtDNA, and nuclear microsatellite DNA analyses have demonstrated that the 
Yellowstone grizzly bear has low levels of genetic variability compared with other Ursus arctos 
populations. Researchers have attributed this difference to inbreeding during a century of 
anthropogenic isolation and population size reduction. We test this hypothesis and assess the 
seriousness of genetic threats by generating microsatellite data for 110 museum specimens 
collected between 1912 and 1981. A loss of variability is detected, but it is much less severe than 
hypothesized. Variance in allele frequencies over time is used to estimate an effective population 
size of [approx]80 across the 20th century and >100 currently. The viability of the population is 
unlikely to be substantially reduced by genetic factors in the next several generations. However, 
gene flow from outside populations will be beneficial in avoiding inbreeding and the erosion of 
genetic diversity in the future. 

 

Moore, J. B., R. K. Blanchard, et al. (2003). "Dietary zinc modulates gene expression in murine thymus: 
Results from a comprehensive differential display screening." PNAS 100(7): 3883-3888. 

 http://www.pnas.org/cgi/content/abstract/100/7/3883  

 Differential mRNA display was used to comprehensively screen the murine thymic transcriptome 
for genes modulated in vivo by dietary zinc. A moderate feeding protocol rendered young adult, 
outbred mice zinc-deficient and zinc-supplemented without alterations in feeding behavior or 
growth. However, these levels of deficiency and supplementation altered specific mRNA 
abundances in a manner detectable by differential display. In total, 240 primer-pair combinations 
were used to generate >48,000 interpretable cDNA bands derived from thymic total RNA, of 
which only 265 or 0.55% were identified as zinc-modulated under these moderate dietary 
conditions. The most strongly zinc-modulated cDNAs identified by display were reamplified and 
sequenced. No cDNAs encoding zinc-metalloenzymes or zinc-finger transcription factors were 
identified as zinc-modulated in this global screening. Those zinc-regulated genes independently 
confirmed by quantitative PCR included: heat shock proteins 40 and 60; heat shock cognate 70; 
histocompatibility 2, class II antigen A, [alpha]; and the T cell cytokine receptor. In addition, a 
variety of transcription- and translation-related factors (such as ribosomal proteins L3, L5, and 
L28; nuclear matrix protein 84; matrin cyclophilin; the H3 histone family 3A protein; [beta]2 
microglobulin; and a cleavage and polyadenylation factor) were identified as zinc-modulated. 
These profiling data show that differential expression of genes in the thymus in response to the 
dietary zinc supply precedes many of the phenotypic effects on thymic function associated with 
severe zinc restriction or supplementation. Several genes involved in T cell development were 



identified as regulated by zinc and will be targets to evaluate the effects of zinc on immune 
function. 

 

Laub, M. T., S. L. Chen, et al. (2002). "Genes directly controlled by CtrA, a master regulator of the 
Caulobacter cell cycle." PNAS 99(7): 4632-4637. 

 http://www.pnas.org/cgi/content/abstract/99/7/4632  

 Studies of the genetic network that controls the Caulobacter cell cycle have identified a response 
regulator, CtrA, that controls, directly or indirectly, one-quarter of the 553 cell cycle-regulated 
genes. We have performed in vivo genomic binding site analysis of the CtrA protein to identify 
which of these genes have regulatory regions bound directly by CtrA. By combining these data 
with previous global analysis of cell cycle transcription patterns and gene expression profiles of 
mutant ctrA strains, we have determined that CtrA directly regulates at least 95 genes. The total 
group of CtrA-regulated genes includes those involved in polar morphogenesis, DNA replication 
initiation, DNA methylation, cell division, and cell wall metabolism. Also among the genes in this 
notably large regulon are 14 that encode regulatory proteins, including 10 two-component signal 
transduction regulatory proteins. Identification of additional regulatory genes activated by CtrA will 
serve to directly connect new regulatory modules to the network controlling cell cycle progression. 

 

Grundemann, D., S. Harlfinger, et al. (2005). "Discovery of the ergothioneine transporter." PNAS 102(14): 
5256-5261. 

 http://www.pnas.org/cgi/content/abstract/102/14/5256  

 Variants of the SLC22A4 gene are associated with susceptibility to rheumatoid arthritis and 
Crohn's disease. SLC22A4 codes for an integral membrane protein, OCTN1, that has been 
presumed to carry organic cations like tetraethylammonium across the plasma membrane. Here, 
we show that the key substrate of this transporter is in fact ergothioneine (ET). Human OCTN1 
was expressed in 293 cells. A substrate lead, stachydrine (alias proline betaine), was identified by 
liquid chromatography MS difference shading, a new substrate search strategy. Analysis of 
transport efficiency of stachydrine-related solutes, affinity, and Na+ dependence indicates that the 
physiological substrate is ET. Efficiency of transport of ET was as high as 195 {micro}l per min 
per mg of protein. By contrast, the carnitine transporter OCTN2 from rat did not transport ET at 
all. Because ET is transported >100 times more efficiently than tetraethylammonium and 
carnitine, we propose the functional name ETT (ET transporter) instead of OCTN1. ET, all of 
which is absorbed from food, is an intracellular antioxidant with metal ion affinity. Its particular 
purpose is unresolved. Cells with expression of ETT accumulate ET to high levels and avidly 
retain it. By contrast, cells lacking ETT do not accumulate ET, because their plasma membrane is 
virtually impermeable for this compound. The real-time PCR expression profile of human ETT, 
with strong expression in CD71+ cells, is consistent with a pivotal function of ET in erythrocytes. 
Moreover, prominent expression of ETT in monocytes and SLC22A4 polymorphism associations 
suggest a protective role of ET in chronic inflammatory disorders. 

 

Karanth, K. P., T. Delefosse, et al. (2005). "Ancient DNA from giant extinct lemurs confirms single origin 
of Malagasy primates." PNAS 102(14): 5090-5095. 

 http://www.pnas.org/cgi/content/abstract/102/14/5090  



 The living Malagasy lemurs constitute a spectacular radiation of >50 species that are believed to 
have evolved from a common ancestor that colonized Madagascar in the early Tertiary period. 
Yet, at least 15 additional Malagasy primate species, some of which were relative giants, 
succumbed to extinction within the past 2,000 years. Their existence in Madagascar is recorded 
predominantly in its Holocene subfossil record. To rigorously test the hypothesis that all endemic 
Malagasy primates constitute a monophyletic group and to determine the evolutionary 
relationships among living and extinct taxa, we have conducted an ancient DNA analysis of 
subfossil species. A total of nine subfossil individuals from the extinct genera Palaeopropithecus 
and Megaladapis yielded amplifiable DNA. Phylogenetic analysis of cytochrome b sequences 
derived from these subfossils corroborates the monophyly of endemic Malagasy primates. Our 
results support the close relationship of sloth lemurs to living indriids, as has been hypothesized 
on morphological grounds. In contrast, Megaladapis does not show a sister-group relationship 
with the living genus Lepilemur. Thus, the classification of the latter in the family Megaladapidae 
is misleading. By correlating the geographic location of subfossil specimens with relative 
amplification success, we reconfirm the global trend of increased success rates of ancient DNA 
recovery from nontropical localities. 

 

Dvorak, M. M., A. Siddiqua, et al. (2004). "Physiological changes in extracellular calcium concentration 
directly control osteoblast function in the absence of calciotropic hormones." PNAS 101(14): 
5140-5145. 

 http://www.pnas.org/cgi/content/abstract/101/14/5140  

 We investigated the direct effects of changes in free ionized extracellular calcium concentrations 
([Ca2+]o) on osteoblast function and the involvement of the calcium-sensing receptor (CaR) in 
mediating these responses. CaR mRNA and protein were detected in osteoblast models, freshly 
isolated fetal rat calvarial cells and murine clonal osteoblastic 2T3 cells, and in freshly frozen, 
undecalcified preparations of human mandible and rat femur. In fetal rat calvarial cells, elevating 
[Ca2+]o and treatment with gadolinium, a nonpermeant CaR agonist, resulted in phosphorylation 
of the extracellular signal-regulated kinases 1 and 2, Akt, and glycogensynthase kinase 3{beta}, 
consistent with signals of cell survival and proliferation. In agreement, cell number was increased 
under these conditions. Expression of the osteoblast differentiation markers core binding factor 
{alpha}1, osteocalcin, osteopontin, and collagen I mRNAs was increased by high [Ca2+]o, as was 
mineralized nodule formation. Alkaline phosphatase activity was maximal for [Ca2+]o between 
1.2 and 1.8 mM. Inhibition of CaR by NPS 89636 blocked responses to the CaR agonists. In 
conclusion, we show that small deviations of [Ca2+]o from physiological values have a profound 
impact on bone cell fate, by means of the CaR and independently of systemic calciotropic 
peptides. 

 

Drummond, D. A., J. J. Silberg, et al. (2005). "On the conservative nature of intragenic recombination." 
PNAS 102(15): 5380-5385. 

 http://www.pnas.org/cgi/content/abstract/102/15/5380  

 Intragenic recombination rapidly creates protein sequence diversity compared with random 
mutation, but little is known about the relative effects of recombination and mutation on protein 
function. Here, we compare recombination of the distantly related {beta}-lactamases PSE-4 and 
TEM-1 to mutation of PSE-4. We show that, among {beta}-lactamase variants containing the 
same number of amino acid substitutions, variants created by recombination retain function with a 
significantly higher probability than those generated by random mutagenesis. We present a 
simple model that accurately captures the differing effects of mutation and recombination in real 
and simulated proteins with only four parameters: (i) the amino acid sequence distance between 



parents, (ii) the number of substitutions, (iii) the average probability that random substitutions will 
preserve function, and (iv) the average probability that substitutions generated by recombination 
will preserve function. Our results expose a fundamental functional enrichment in regions of 
protein sequence space accessible by recombination and provide a framework for evaluating 
whether the relative rates of mutation and recombination observed in nature reflect the underlying 
imbalance in their effects on protein function. 

 

Yoo, S.-H., S. Yamazaki, et al. (2004). "Inaugural Article: PERIOD2:LUCIFERASE real-time reporting of 
circadian dynamics reveals persistent circadian oscillations in mouse peripheral tissues." PNAS 
101(15): 5339-5346. 

 http://www.pnas.org/cgi/content/abstract/101/15/5339  

 Mammalian circadian rhythms are regulated by the suprachiasmatic nucleus (SCN), and current 
dogma holds that the SCN is required for the expression of circadian rhythms in peripheral 
tissues. Using a PERIOD2:LUCIFERASE fusion protein as a real-time reporter of circadian 
dynamics in mice, we report that, contrary to previous work, peripheral tissues are capable of 
self-sustained circadian oscillations for >20 cycles in isolation. In addition, peripheral organs 
expressed tissue-specific differences in circadian period and phase. Surprisingly, lesions of the 
SCN in mPer2Luciferase knockin mice did not abolish circadian rhythms in peripheral tissues, but 
instead caused phase desynchrony among the tissues of individual animals and from animal to 
animal. These results demonstrate that peripheral tissues express self-sustained, rather than 
damped, circadian oscillations and suggest the existence of organ-specific synchronizers of 
circadian rhythms at the cell and tissue level. 

 

Liang, T., J. Spence, et al. (2003). "alpha -Synuclein maps to a quantitative trait locus for alcohol 
preference and is differentially expressed in alcohol-preferring and -nonpreferring rats." PNAS 
100(8): 4690-4695. 

 http://www.pnas.org/cgi/content/abstract/100/8/4690  

 Total gene expression analysis (TOGA) was used to identify genes that are differentially 
expressed in brain regions between the alcohol-naive, inbred alcohol-preferring (iP), and -
nonpreferring (iNP) rats. [alpha]-Synuclein, expressed at >2-fold higher levels in the hippocampus 
of the iP than the iNP rat, was prioritized for further study. In situ hybridization was used to 
determine specific brain regions and cells expressing [alpha]-synuclein in the iP and iNP rats. 
Similar to [alpha]-synuclein mRNA levels, protein levels in the hippocampus were higher in iP rats 
than iNP rats. Higher protein levels were also observed in the caudate putamen of iP rats 
compared with iNP rats. Sequence analysis identified two single nucleotide polymorphisms in the 
3' UTR of the cDNA. The polymorphism was used to map the gene, by using recombination-
based methods, to chromosome 4, within a quantitative trait locus for alcohol consumption that 
was identified in the iP and iNP rats. A nucleotide exchange in the iNP 3' UTR reduced 
expression of the luciferase reporter gene in SK-N-SH neuroblastoma cells. These results 
suggest that differential expression of the [alpha]-synuclein gene may contribute to alcohol 
preference in the iP rats. 

 

Ng, E. K. O., N. B. Y. Tsui, et al. (2003). "From the Cover: mRNA of placental origin is readily detectable 
in maternal plasma." PNAS 100(8): 4748-4753. 



 http://www.pnas.org/cgi/content/abstract/100/8/4748  

 The discovery of circulating fetal nucleic acid in maternal plasma has opened up new possibilities 
for noninvasive prenatal diagnosis. Thus far, a gender- and polymorphism-independent fetal-
specific target that can be used for prenatal screening and monitoring in all pregnant women has 
not been reported. In addition, the origin of such circulating nucleic acid has remained unclear. 
Here we provide direct evidence that the placenta is an important source of fetal nucleic acid 
release into maternal plasma by demonstrating that mRNA transcripts from placenta-expressed 
genes are readily detectable in maternal plasma. The surprising stability of such placental mRNA 
species in maternal plasma and their rapid clearance after delivery demonstrate that such 
circulating mRNA molecules are practical markers for clinical use. The measurement of such 
plasma mRNA markers has provided a gender-independent approach for noninvasive prenatal 
gene expression profiling and has opened up numerous research and diagnostic possibilities. 

 

Lepp, P. W., M. M. Brinig, et al. (2004). "Methanogenic Archaea and human periodontal disease." PNAS 
101(16): 6176-6181. 

 http://www.pnas.org/cgi/content/abstract/101/16/6176  

 Archaea have been isolated from the human colon, vagina, and oral cavity, but have not been 
established as causes of human disease. In this study, we reveal a relationship between the 
severity of periodontal disease and the relative abundance of archaeal small subunit ribosomal 
RNA genes (SSU rDNA) in the subgingival crevice by using quantitative PCR. Furthermore, the 
relative abundance of archaeal small subunit rDNA decreased at treated sites in association with 
clinical improvement. Archaea were harbored by 36% of periodontitis patients and were restricted 
to subgingival sites with periodontal disease. The presence of archaeal cells at these sites was 
confirmed by fluorescent in situ hybridization. The archaeal community at diseased sites was 
dominated by a Methanobrevibacter oralis-like phylotype and a distinct Methanobrevibacter 
subpopulation related to archaea that inhabit the gut of numerous animals. We hypothesize that 
methanogens participate in syntrophic relationships in the subgingival crevice that promote 
colonization by secondary fermenters during periodontitis. Because they are potential alternative 
syntrophic partners, our finding of larger Treponema populations sites without archaea provides 
further support for this hypothesis. 

 

Sleat, D. E., J. A. Wiseman, et al. (2004). "Genetic evidence for nonredundant functional cooperativity 
between NPC1 and NPC2 in lipid transport." PNAS 101(16): 5886-5891. 

 http://www.pnas.org/cgi/content/abstract/101/16/5886  

 Niemann-Pick C (NPC) disease is a fatal neurodegenerative disorder characterized by a 
lysosomal accumulation of cholesterol and other lipids within the cells of patients. Clinically 
identical forms of NPC disease are caused by defects in either of two different proteins: NPC1, a 
lysosomal-endosomal transmembrane protein and NPC2, a soluble lysosomal protein with 
cholesterol binding properties. Although it is clear that NPC1 and NPC2 are required for the 
egress of lipids from the lysosome, the precise roles of these proteins in this process is unknown. 
To gain insight into the normal function of NPC2 and to investigate its interactions, if any, with 
NPC1, we have generated a murine NPC2 hypomorph that expresses 0-4% residual protein in 
different tissues and have examined its phenotype in the presence and absence of NPC1. The 
phenotypes of NPC1 and NPC2 single mutants and an NPC1;NPC2 double mutant are similar or 
identical in terms of disease onset and progression, pathology, neuronal storage, and 
biochemistry of lipid accumulation. These findings provide genetic evidence that the NPC1 and 



NPC2 proteins function in concert to facilitate the intracellular transport of lipids from the 
lysosome to other cellular sites. 

 

Silic-Benussi, M., I. Cavallari, et al. (2004). "Suppression of tumor growth and cell proliferation by p13II, a 
mitochondrial protein of human T cell leukemia virus type 1." PNAS 101(17): 6629-6634. 

 http://www.pnas.org/cgi/content/abstract/101/17/6629  

 Human T cell leukemia virus type 1 encodes an "accessory" protein named p13II that is targeted 
to mitochondria and triggers a rapid flux of K+ and Ca2+ across the inner membrane. In this 
study, we investigated the effects of p13II on tumorigenicity in vivo and on cell growth in vitro. 
Results showed that p13II significantly reduced the incidence and growth rate of tumors arising 
from c-myc and Ha-ras-cotransfected rat embryo fibroblasts. Consistent with these findings, 
HeLa-derived cell lines stably expressing p13II exhibited markedly reduced tumorigenicity, as well 
as reduced proliferation at high density in vitro. Mixed culture assays revealed that the phenotype 
of the p13II cell lines was dominant over that of control lines and was mediated by a heat-labile 
soluble factor. The p13II cell lines exhibited an enhanced response to Ca2+-mediated stimuli, as 
measured by increased sensitivity to C2-ceramide-induced apoptosis and by cAMP-responsive 
element-binding protein (CREB) phosphorylation in response to histamine. p13II-expressing 
Jurkat T cells also exhibited reduced proliferation, suggesting that the protein might exert similar 
effects in T cells, the primary target of HTLV-1 infection. These findings provide clues into the 
function of p13II as a negative regulator of cell growth and underscore a link between 
mitochondria, Ca2+ signaling, and tumorigenicity. 

 

Nagaraju, J., M. Kathirvel, et al. (2002). "Genetic analysis of traditional and evolved Basmati and non-
Basmati rice varieties by using fluorescence-based ISSR-PCR and SSR markers." PNAS 99(9): 
5836-5841. 

 http://www.pnas.org/cgi/content/abstract/99/9/5836  

 The objective of the present study was to make use of efficient molecular marker systems to 
reveal genetic relationships in traditional and evolved Basmati (EB) and semidwarf non-Basmati 
(NB) rice varieties. A subset of three rice groups was analyzed by using 19 simple sequence 
repeat (SSR) loci and 12 inter-SSR-PCR primers. A total of 70 SSR alleles and 481 inter-SSR-
PCR markers were revealed in 24 varieties from the three groups. The lowest genetic diversity 
was observed among the traditional Basmati varieties, whereas the EB varieties showed the 
highest genetic diversity by both the marker assays. The results indicated that the subset of 
aromatic rice varieties analyzed in the present study is probably derived from a single land race. 
The traditional Basmati (TB) and semidwarf NB rice varieties used in the present study were 
clearly delineated by both marker assays. A number of markers, which could unambiguously 
distinguish the TB varieties used in the present study from the evolved and NB rice varieties, 
were identified. The potential use of these markers in Basmati rice-breeding programs and 
authentication of TB varieties used in the present study are envisaged. 

 

Song, X., B. Wang, et al. (2002). "Retroviral-mediated transmission of a mouse VL30 RNA to human 
melanoma cells promotes metastasis in an immunodeficient mouse model." PNAS 99(9): 6269-
6273. 

 http://www.pnas.org/cgi/content/abstract/99/9/6269  



 Infection of a human melanoma cell line by a retroviral vector resulted in transmission of a mouse 
VL30 (mVL30-1) retroelement RNA to some of the cells infected by the retrovirus, followed by 
synthesis, integration, and expression of the mVL30-1 cDNA. One vector carried a tissue factor 
(TF) transgene that generated high TF melanoma clones, and another vector was a control 
without the TF transgene that generated low TF clones. Some high TF melanoma clones 
contained the mVL30-1 retroelement and others did not, and some low TF melanoma clones 
contained the mVL30-1 retroelement and others did not. Each type of melanoma clone was 
tested for its metastatic potential in severe combined immunodeficient (SCID) mice, by i.v. 
injection of the cells to generate lung tumors. None of the low TF clones that either contained or 
lacked the mVL30-1 retroelement generated lung tumors, consistent with earlier results showing 
that high TF expression promoted metastasis. The high TF clones containing the mVL30-1 
retroelement were strongly metastatic, in contrast to the high TF clones lacking the mVL30-1 
retroelement, which were weakly metastatic. Southern hybridization analyses showed that the 
mVL30-1 cDNA integrated into different genomic sites in different melanoma clones, suggesting 
that the effect of the mVL30-1 retroelement on metastasis depends not on integration per se but 
instead on expression of the mVL30-1 RNA. A role for the mVL30-1 RNA in metastasis and 
possibly other cell functions is an unexpected finding, because the RNA appears to lack 
significant coding potential for a functional protein. The metastatic effect might be mediated 
directly by a noncoding mVL30-1 RNA or by a peptide or small protein encoded by one of the 
short ORFs in the mVL30-1 RNA. 

 

Dominski, Z., X.-c. Yang, et al. (2003). "Cloning and characterization of the Drosophila U7 small nuclear 
RNA." PNAS 100(16): 9422-9427. 

 http://www.pnas.org/cgi/content/abstract/100/16/9422  

 Base pairing between the 5' end of U7 small nuclear RNA (snRNA) and the histone downstream 
element (HDE) in replication-dependent histone pre-mRNAs is the key event in 3'-end processing 
that leads to generation of mature histone mRNAs. We have cloned the Drosophila U7 snRNA 
and demonstrated that it is required for histone pre-mRNA 3'-end processing in a Drosophila 
nuclear extract. The 71-nt Drosophila U7 snRNA is encoded by a single gene that is embedded in 
the direct orientation in an intron of the Eip63E gene. The U7 snRNA gene contains conserved 
promoter elements typical of other Drosophila snRNA genes, and the coding sequence is 
followed by a 3' box indicating that the Drosophila U7 snRNA gene is an independent 
transcription unit. Drosophila U7 snRNA contains a trimethyl-guanosine cap at the 5' end and a 
putative Sm-binding site similar to the unique Sm-binding site found in other U7 snRNAs. 
Drosophila U7 snRNA is {approx}10 nt longer than mammalian U7 snRNAs because of an 
extended 5' sequence and has only a limited potential to form a stem-loop structure near the 3' 
end. The extended 5' end of Drosophila U7 snRNA can base pair with the HDE in all five 
Drosophila histone pre-mRNAs. Blocking the 5' end of the U7 snRNA with a complementary 
oligonucleotide specifically blocks processing of a Drosophila histone pre-mRNA. Changes in the 
HDE that abolish or decrease processing efficiency result in a reduced ability to recruit U7 snRNA 
to the pre-mRNA. 

 

Sun, L. V., L. Chen, et al. (2003). "Protein-DNA interaction mapping using genomic tiling path microarrays 
in Drosophila." PNAS 100(16): 9428-9433. 

 http://www.pnas.org/cgi/content/abstract/100/16/9428  

 We demonstrate the use of a chromosomal walk (or "tiling path") printed as DNA microarrays for 
mapping protein-DNA interactions across large regions of contiguous genomic DNA in Drosophila 
melanogaster. Microarrays were constructed with genomic DNA fragments 430-920 bp in length, 



covering 2.9 million base pairs of the Adh-cactus region of chromosome 2 and 85,000 base pairs 
of the 82F region of chromosome 3. We performed DNA localization mapping for the 
heterochromatin protein HP1 and for the sequence-specific GAGA transcription factor, producing 
a comprehensive, high-resolution map of in vivo protein-DNA interactions throughout these 
regions of the Drosophila genome. 

 

Guo, L., J. Hu-Li, et al. (2002). "In TH2 cells the Il4 gene has a series of accessibility states associated 
with distinctive probabilities of IL-4 production." PNAS 99(16): 10623-10628. 

 http://www.pnas.org/cgi/content/abstract/99/16/10623  

 TH2 clones may produce very variable amounts of IL-4. Among six TH2 clones prepared from 
homozygous or heterozygous mice in which Gfp replaced the first exon of Il4, a range of patterns 
of CpG methylation in the Il4/Il13 locus was observed correlating with the degree of expression of 
IL-4 or green fluorescence protein. Patterns of histone acetylation also showed differences 
between "high" and "low" TH2 clones. These results indicate that in TH2 cells the Il4 locus may 
display variable patterns of chromatin accessibility associated with distinct degrees of IL-4 
expression. This finding suggests a regulation of IL-4 expression keyed to the function of this 
cytokine in cell/cell interactions and in the regulation of threshold responses. 

 

Peters, J., E. Fowler, et al. (2002). "High diversity and rapid changeover of expressed var genes during 
the acute phase of Plasmodium falciparum infections in human volunteers." PNAS 99(16): 10689-
10694. 

 http://www.pnas.org/cgi/content/abstract/99/16/10689  

 Plasmodium falciparum erythrocyte membrane protein 1 (PfEMP1) proteins expressed on the 
surface of P. falciparum-infected erythrocytes undergo antigenic variation by switching the gene 
expressed within a repertoire of approximately 50 var genes per haploid genome. The switching 
of PfEMP1 plays an important role in the survival and pathogenesis of the parasite. To 
understand how a parasite switches its var gene expression in human infections, we investigated 
the composition and change of var gene transcripts during the acute phase of well-defined 
laboratory-induced P. falciparum infections in naive human hosts. Multiple var transcripts, with the 
same dominant transcript, were identified in samples collected after three to four asexual-parasite 
cycles in two volunteers infected with cloned 3D7 P. falciparum via mosquito bites. A major 
change in composition and frequency of var gene transcripts was observed between the culture 
used to infect the mosquitoes and the parasites recovered from the infected volunteers. A further 
change was seen when infected blood from a mosquito-infected volunteer was either passaged to 
other volunteers or cultured in vitro. The diversity of var transcripts did not increase with time. The 
results suggest that the switch of var gene expression is reinitiated after mosquito transmission 
and that var genes may rapidly switch from the first gene expressed after liver stage, but 
subsequent switching occurs at a much lower rate. 

 

Vranova, E., S. Atichartpongkul, et al. (2002). "Comprehensive analysis of gene expression in Nicotiana 
tabacum leaves acclimated to oxidative stress." PNAS 99(16): 10870-10875. 

 http://www.pnas.org/cgi/content/abstract/99/16/10870  

 The molecular mechanisms by which plants acclimate to oxidative stress are poorly understood. 



To identify the processes involved in acclimation, we performed a comprehensive analysis of 
gene expression in Nicotiana tabacum leaves acclimated to oxidative stress. Combining mRNA 
differential display and cDNA array analysis, we estimated that at least 95 genes alter their 
expression in tobacco leaves acclimated to oxidative stress, of which 83% are induced and 17% 
repressed. Sequence analysis of 53 sequence tags revealed that, in addition to antioxidant 
genes, genes implicated in abiotic and biotic stress defenses, cellular protection and 
detoxification, energy and carbohydrate metabolism, de novo protein synthesis, and signal 
transduction showed altered expression. Expression of most of the genes was enhanced, except 
for genes associated with photosynthesis and light-regulated processes that were repressed. 
During acclimation, two distinct groups of coregulated genes ("early-" and "late-response" gene 
regulons) were observed, indicating the presence of at least two different gene induction 
pathways. These two gene regulons also showed differential expression patterns on an oxidative 
stress challenge. Expression of "late-response" genes was augmented in the acclimated leaf 
tissues, whereas expression of "early-response" genes was not. Together, our data suggest that 
acclimation to oxidative stress is a highly complex process associated with broad gene 
expression adjustments. Moreover, our data indicate that in addition to defense gene induction, 
sensitization of plants for potentiated gene expression might be an important factor in oxidative 
stress acclimation. 

 

Neff, M. W., K. R. Robertson, et al. (2004). "From the Cover: Breed distribution and history of canine 
mdr1-1{Delta}, a pharmacogenetic mutation that marks the emergence of breeds from the collie 
lineage." PNAS 101(32): 11725-11730. 

 http://www.pnas.org/cgi/content/abstract/101/32/11725  

 A mutation in the canine multidrug resistance gene, MDR1, has previously been associated with 
drug sensitivities in two breeds from the collie lineage. We exploited breed phylogeny and reports 
of drug sensitivity to survey other purebred populations that might be genetically at risk. We found 
that the same allele, mdr1-1{Delta}, segregated in seven additional breeds, including two 
sighthounds that were not expected to share collie ancestry. A mutant haplotype that was 
conserved among affected breeds indicated that the allele was identical by descent. Based on 
breed histories and the extent of linkage disequilibrium, we conclude that all dogs carrying mdr1-
1{Delta} are descendants of a dog that lived in Great Britain before the genetic isolation of breeds 
by registry (ca. 1873). The breed distribution and frequency of mdr1-1{Delta} have applications in 
veterinary medicine and selective breeding, whereas the allele's history recounts the emergence 
of formally recognized breeds from an admixed population of working sheepdogs. 

 

Puffenberger, E. G., D. Hu-Lince, et al. (2004). "Mapping of sudden infant death with dysgenesis of the 
testes syndrome (SIDDT) by a SNP genome scan and identification of TSPYL loss of function." 
PNAS 101(32): 11689-11694. 

 http://www.pnas.org/cgi/content/abstract/101/32/11689  

 We have identified a lethal phenotype characterized by sudden infant death (from cardiac and 
respiratory arrest) with dysgenesis of the testes in males [Online Mendelian Inheritance in Man 
(OMIM) accession no. 608800]. Twenty-one affected individuals with this autosomal recessive 
syndrome were ascertained in nine separate sibships among the Old Order Amish. High-density 
single-nucleotide polymorphism (SNP) genotyping arrays containing 11,555 single-nucleotide 
polymorphisms evenly distributed across the human genome were used to map the disease 
locus. A genome-wide autozygosity scan localized the disease gene to a 3.6-Mb interval on 
chromosome 6q22.1-q22.31. This interval contained 27 genes, including two testis-specific Y-like 
genes (TSPYL and TSPYL4) of unknown function. Sequence analysis of the TSPYL gene in 



affected individuals identified a homozygous frameshift mutation (457_458insG) at codon 153, 
resulting in truncation of translation at codon 169. Truncation leads to loss of a peptide domain 
with strong homology to the nucleosome assembly protein family. GFP-fusion expression 
constructs were constructed and illustrated loss of nuclear localization of truncated TSPYL, 
suggesting loss of a nuclear localization patch in addition to loss of the nucleosome assembly 
domain. These results shed light on the pathogenesis of a disorder of sexual differentiation and 
brainstem-mediated sudden death, as well as give insight into a mechanism of transcriptional 
regulation. 

 

Gaskin, J. F. and B. A. Schaal (2002). "Hybrid Tamarix widespread in U.S. invasion and undetected in 
native Asian range." PNAS 99(17): 11256-11259. 

 http://www.pnas.org/cgi/content/abstract/99/17/11256  

 Biological invasions are drastically altering natural habitats and threatening biodiversity on both 
local and global levels. In one of the United States' worst invasions, Eurasian Tamarix plant 
species have spread rapidly to dominate over 600,000 riparian and wetland hectares. The largest 
Tamarix invasion consists of Tamarix chinensis and Tamarix ramosissima, two morphologically 
similar species. To clarify the identity, origins, and population structuring of this invasion, we 
analyzed DNA sequence data from an intron of a nuclear gene, phosphoenolpyruvate 
carboxylase (PepC). This intron proved to be highly variable at the population level, and the 269 
native and invasive specimens yielded 58 haplotypes, from which we constructed a gene 
genealogy. Only four of these haplotypes were common to both the U.S. and Eurasia. 
Surprisingly, we found that the most common plant in this U.S. invasion is a hybrid combination of 
two species-specific genotypes that were geographically isolated in their native Eurasian range. 
Less extensive hybrids exist in the invasion, involving combinations of T. ramosissima and T. 
chinensis with Tamarix parviflora and Tamarix gallica. The presence of potentially novel hybrids 
in the U.S. illustrates how importation of exotics can alter population structures of species and 
contribute to invasions. 

 

Hoffmann, E., K. Mahmood, et al. (2002). "Rescue of influenza B virus from eight plasmids." PNAS 
99(17): 11411-11416. 

 http://www.pnas.org/cgi/content/abstract/99/17/11411  

 Influenza B virus causes a significant amount of morbidity and mortality, yet the systems to 
produce high yield inactivated vaccines for these viruses have lagged behind the development of 
those for influenza A virus. We have established a plasmid-only reverse genetics system for the 
generation of recombinant influenza B virus that facilitates the generation of vaccine viruses 
without the need for time consuming coinfection and selection procedures currently required to 
produce reassortants. We cloned the eight viral cDNAs of influenza B/Yamanashi/166/98, which 
yields relatively high titers in embryonated chicken eggs, between RNA polymerase I and RNA 
polymerase II transcription units. Virus was detected as early as 3 days after transfection of 
cocultured COS7 and Madin-Darby canine kidney cells and achieved levels of 106-107 plaque-
forming units per ml of cell supernatant 6 days after transfection. The full-length sequence of the 
recombinant virus after passage into embryonated chicken eggs was identical to that of the input 
plasmids. To improve the utility of the eight-plasmid system for generating 6 + 2 reassortants 
from recently circulating influenza B strains, we optimized the reverse transcriptase-PCR for 
cloning of the hemagglutinin (HA) and neuraminidase (NA) segments. The six internal genes of 
B/Yamanashi/166/98 were used as the backbone to generate 6 + 2 reassortants including the HA 
and NA gene segments from B/Victoria/504/2000, B/Hong Kong/330/2001, and 
B/Hawaii/10/2001. Our results demonstrate that the eight-plasmid system can be used for the 



generation of high yields of influenza B virus vaccines expressing current HA and NA 
glycoproteins from either of the two lineages of influenza B virus. 

 

Huang, X., S. M. Gollin, et al. (2002). "High-resolution mapping of the 11q13 amplicon and identification 
of a gene, TAOS1, that is amplified and overexpressed in oral cancer cells." PNAS 99(17): 
11369-11374. 

 http://www.pnas.org/cgi/content/abstract/99/17/11369  

 Amplification of chromosomal band 11q13 is a common event in human cancer. It has been 
reported in about 45% of head and neck carcinomas and in other cancers including esophageal, 
breast, liver, lung, and bladder cancer. To understand the mechanism of 11q13 amplification and 
to identify the potential oncogene(s) driving it, we have fine-mapped the structure of the amplicon 
in oral squamous cell carcinoma cell lines and localized the proximal and distal breakpoints. A 5-
Mb physical map of the region has been prepared from which sequence is available. We 
quantified copy number of sequence-tagged site markers at 42-550 kb intervals along the length 
of the amplicon and defined the amplicon core and breakpoints by using TaqMan-based 
quantitative microsatellite analysis. The core of the amplicon maps to a 1.5-Mb region. The 
proximal breakpoint localizes to two intervals between sequence-tagged site markers, 550 kb and 
160 kb in size, and the distal breakpoint maps to a 250 kb interval. The cyclin D1 gene maps to 
the amplicon core, as do two new expressed sequence tag clusters. We have analyzed one of 
these expressed sequence tag clusters and now report that it contains a previously 
uncharacterized gene, TAOS1 (tumor amplified and overexpressed sequence 1), which is both 
amplified and overexpressed in oral cancer cells. The data suggest that TAOS1 may be an 
amplification-dependent candidate oncogene with a role in the development and/or progression of 
human tumors, including oral squamous cell carcinomas. The approach described here should be 
useful for characterizing amplified genomic regions in a wide variety of tumors. 

 

Wolfe, J. L., T. Kawate, et al. (2002). "A genotyping strategy based on incorporation and cleavage of 
chemically modified nucleotides." PNAS 99(17): 11073-11078. 

 http://www.pnas.org/cgi/content/abstract/99/17/11073  

 Aiming to facilitate the analysis of human genetic variations in the context of disease susceptibility 
and varied drug response, we have developed a genotyping method that entails incorporation of 
a chemically labile nucleotide by PCR followed by specific chemical cleavage of the resulting 
amplicon at the modified bases. The identity of the cleaved fragments determines the genotype of 
the DNA. This method, termed Incorporation and Complete Chemical Cleavage, utilizes modified 
nucleotides 7-deaza-7-nitro-dATP, 7-deaza-7-nitro-dGTP, 5-hydroxy-dCTP, and 5-hydroxy-dUTP, 
which have increased chemical reactivity but are able to form standard Watson-Crick base pairs. 
Thus one analog is substituted for the corresponding nucleotide during PCR, generating 
amplicons that contain nucleotide analogs at each occurrence of the selected base throughout 
the target DNA except for the primer sequences. Subsequent treatment with an oxidant followed 
by an organic base results in chemical cleavage at each site of modification, which produces 
fragments of different lengths and/or molecular weights that reflect the genotype of the original 
DNA sample at the site of interest. This incorporation and cleavage chemistry are widely 
applicable to many existing nucleic acid analysis platforms, including gel electrophoresis and 
mass spectrometry. By combining DNA amplification and analog incorporation into one step, this 
strategy eliminates preamplification, DNA-strand separation, primer extension, and purification 
procedures associated with traditional chain-termination chemistry and therefore presents 
significant advantages in terms of speed, cost, and simplicity of genotyping. 



 

Castriconi, R., A. Dondero, et al. (2004). "Identification of 4Ig-B7-H3 as a neuroblastoma-associated 
molecule that exerts a protective role from an NK cell-mediated lysis." PNAS 101(34): 12640-
12645. 

 http://www.pnas.org/cgi/content/abstract/101/34/12640  

 In this study, in an attempt to identify neuroblastoma-associated surface antigens, we generated 
mAbs against the ACN neuroblastoma cell line. A mAb was selected (5B14) that reacted with all 
neuroblastoma cell lines analyzed and allowed detection of tumor cell infiltrates in bone marrow 
aspirates from neuroblastoma patients. In cytofluorimetric analysis, unlike anti-disialoganglioside 
mAb, 5B14 mAb did not display reactivity with normal bone marrow hematopoietic cell 
precursors, thus representing a highly specific marker for identifying neuroblastoma cells. 
Molecular analysis revealed that the 5B14 mAb-reactive surface glycoprotein corresponded to the 
recently identified 4Ig-B7-H3 molecule. Remarkably, mAb-mediated masking of the 4Ig-B7-H3 
molecule on cell transfectants or on freshly isolated neuroblastoma cells resulted in enhancement 
of natural killer-mediated lysis of these target cells. These data suggest that 4Ig-B7-H3 molecules 
expressed at the tumor cell surface can exert a protective role from natural killer-mediated lysis 
by interacting with a still undefined inhibitory receptor expressed on natural killer cells. 

 

Pinkoski, M. J., N. M. Droin, et al. (2002). "Nonlymphoid Fas ligand in peptide-induced peripheral 
lymphocyte deletion." PNAS 99(25): 16174-16179. 

 http://www.pnas.org/cgi/content/abstract/99/25/16174  

 Peripheral lymphocyte deletion is required for reduction of lymphocyte numbers after expansion 
in response to antigen. Peripheral deletion is mediated in part by the activation of apoptosis by 
engagement of the death receptor, Fas (CD95), by its ligand, Fas ligand (FasL; CD95L), among 
other mechanisms. Here we used T cell receptor (TCR) transgenic animals to examine the role of 
inducible expression of nonlymphoid FasL in response to peptide antigen. Antigenic challenge of 
TCR transgenic mice resulted in increased expression of FasL in a number of nonlymphoid 
tissues including the epithelium of the small intestine. Similar results were obtained in an adoptive 
transfer system in which TCR transgenic T cells were transferred into recipient animals. The 
functional relevance of nonlymphoid FasL in peripheral deletion is supported by the observation 
that FasL-deficient gld animals showed a significantly reduced rate of clearance of transferred 
antigen-specific lymphocytes, although the lymphocytes themselves were wild type for FasL. 
These observations were supported further by studies in a transgenic mouse model where lacZ 
was expressed under the control of the proximal promoter of the FasL gene. Using these 
transgenic mice, we observed induced activity of the FasL promoter in intestinal epithelial cells 
throughout the crypts and villi, where we also observed infiltration of activated T cells. These data 
demonstrate that nonlymphoid FasL is expressed in response to peripheral T cell activation and 
participates in the regulation of T cells that infiltrate peripheral tissues. 

 

Crooks, D. M., G. Pacheco-Rodriguez, et al. (2004). "Molecular and genetic analysis of disseminated 
neoplastic cells in lymphangioleiomyomatosis." PNAS 101(50): 17462-17467. 

 http://www.pnas.org/cgi/content/abstract/101/50/17462  

 Lymphangioleiomyomatosis (LAM) is a multisystem disorder of women, characterized by cystic 
degeneration of the lungs, renal angiomyolipomas (AML), and lymphatic abnormalities. LAM 



lesions result from the proliferation of benign-appearing, smooth muscle-like LAM cells, which are 
characterized by loss of heterozygosity (LOH) of one of the tuberous sclerosis complex (TSC) 
genes. LAM cells are believed to migrate among the involved organs. Because of the apparently 
metastatic behavior of LAM, we tried to isolate LAM cells from body fluids. A cell fraction 
separated by density gradient centrifugation from blood had TSC2 LOH in 33 of 60 (55%) LAM 
patients. Cells with TSC2 LOH were also found in urine from 11 of 14 (79%) patients with AML 
and in chylous fluid from 1 of 3 (33%) patients. Identification of LAM cells with TSC2 LOH in body 
fluids was not correlated with severity of lung disease or extrapulmonary involvement and was 
found in one patient after double lung transplantation. These studies are compatible with a 
multisite origin for LAM cells. They establish the existence of disseminated, potentially metastatic 
LAM cells through a relatively simple, noninvasive procedure that should be valuable for 
molecular and genetic studies of somatic mutations in LAM and perhaps other metastatic 
diseases. 

 

Kanashiro, C. A., A. V. Schally, et al. (2003). "Inhibition of mutant p53 expression and growth of DMS-153 
small cell lung carcinoma by antagonists of growth hormone-releasing hormone and bombesin." 
PNAS 100(26): 15836-15841. 

 http://www.pnas.org/cgi/content/abstract/100/26/15836  

 We investigated the effects of growth hormone-releasing hormone (GHRH) antagonists, JV-1-65 
and JV-1-63, and bombesin/gastrin-releasing peptide (BN/GRP) antagonist RC-3940-II on DMS-
153 human small cell lung carcinoma xenografted into nude mice. Treatment with 10 {micro}g/day 
JV-1-65 or RC-3940-II decreased tumor volume by 28% (P < 0.05) and 77% (P < 0.01), 
respectively, after 42 days compared with controls. Combination of JV-1-65 and RC-3940-II 
induced the greatest inhibition of tumor proliferation (95%; P < 0.01), suggesting a synergism. 
Western blotting showed that the antitumor effects of these antagonists were associated with 
inhibition of the expression of the mutant tumor suppressor protein p53 (Tp53). Mutation was 
detected by sequence analysis of the p53 gene at codon 155: ACC [Thr] [-&gt] CCC [Pro]. 
Combination of JV-1-65 and RC-3940-II decreased the levels of mutant p53 protein by 42% (P < 
0.01) compared with controls. JV-1-65, JV-1-63, and RC-3940-II, given singly, reduced mutant 
p53 protein expression by 18-24% (P < 0.05). Serum insulin-like growth factor (IGF)-I levels were 
diminished in animals receiving GHRH antagonists. mRNA levels for IGF-II, IGF receptor-I, GRP 
receptor, and EGF receptor in tumors were significantly decreased by combined treatment with 
JV-1-65 and RC-3940-II. DMS-153 tumors expressed mRNAs for GHRH and GHRH receptor 
splice variants 1 and 2, suggesting that GHRH could be an autocrine growth factor. Proliferation 
of DMS-153 cells in vitro was stimulated by GRP and IGF-II and inhibited by JV-1-65. This study 
indicates that GHRH antagonists and BN/GRP antagonist inhibit the growth of DMS-153 small 
cell lung carcinoma concomitantly with the expression of mutant Tp53, which might uncouple the 
signal transduction pathways for cell growth stimulation. 

 

Liu, H., G. R. Abecasis, et al. (2002). "Genetic variation in the 22q11 locus and susceptibility to 
schizophrenia." PNAS 99(26): 16859-16864. 

 http://www.pnas.org/cgi/content/abstract/99/26/16859  

 An increased prevalence of microdeletions at the 22q11 locus has been reported in samples of 
patients with schizophrenia. 22q11 microdeletions represent the highest known genetic risk factor 
for the development of schizophrenia, second only to that of the monozygotic cotwin of an 
affected individual or the offspring of two schizophrenic parents. It is therefore clear that a 
schizophrenia susceptibility locus maps to chromosome 22q11. In light of evidence for suggestive 
linkage for schizophrenia in this region, we hypothesized that, whereas deletions of chromosome 



22q11 may account for only a small proportion of schizophrenia cases in the general population 
(up to {approx}2%), nondeletion variants of individual genes within the 22q11 region may make a 
larger contribution to susceptibility to schizophrenia in the wider population. By studying a dense 
collection of markers (average one single nucleotide polymorphism/20 kb over 1.5 Mb) in the 
vicinity of the 22q11 locus, in both family- and population-based samples, we present here results 
consistent with this assumption. Moreover, our results are consistent with contribution from more 
than one gene to the strikingly increased disease risk associated with this locus. Finer-scale 
haplotype mapping has identified two subregions within the 1.5-Mb locus that are likely to harbor 
candidate schizophrenia susceptibility genes. 

 

Taddeo, B., A. Esclatine, et al. (2002). "The patterns of accumulation of cellular RNAs in cells infected 
with a wild-type and a mutant herpes simplex virus 1 lacking the virion host shutoff gene." PNAS 
99(26): 17031-17036. 

 http://www.pnas.org/cgi/content/abstract/99/26/17031  

 Cellular RNA extracted from quiescent human foreskin fibroblasts harvested at 1, 3, 7, or 12 h 
after infection was profiled on Affymetrix HG-U95Av2 arrays designed to detect 12,626 unique 
human transcripts. We also profiled RNA extracted from cells harvested at 1 and 7 h after 
infection with a mutant lacking the gene ({Delta}UL41) encoding a protein (vhs) brought into cells 
by the virus and responsible for nonselective degradation of RNA early in infection. We report the 
following: (i) of the 12 tested genes, up-regulated at least 3-fold relative to the values of mock 
infected cells, 9 were confirmed by real-time PCR. The microchip assays analyses indicate that 
there were 475 genes up-regulated [IMG]=" BORDER="0">3-fold. The up-regulated genes were 
clustered into 15 groups with respect to temporal pattern of transcript accumulation, and 
classified into 20 groups on the basis of their function. The preponderance of cellular genes up-
regulated early in infection play a predominant role in transcription, whereas those up-regulated 
at later times respond to intracellular stress or concern themselves with the cell cycle and 
apoptosis. (ii) The number of genes up-regulated early in infection was higher in cells infected 
with the {Delta}UL41 mutant. Conversely, more genes were down-regulated late in infection with 
wild-type virus than with mutant viruses. Both observations are compatible with the known 
function of the UL41 gene product early in infection and with degradation of cellular RNAs in the 
absence of replenishment by de novo transcription of cellular genes. 

 

Tsai, K. Y., D. MacPherson, et al. (2002). "ARF mutation accelerates pituitary tumor development in Rb+/- 
mice." PNAS 99(26): 16865-16870. 

 http://www.pnas.org/cgi/content/abstract/99/26/16865  

 Mice heterozygous for the retinoblastoma (Rb) tumor suppressor gene develop pituitary and 
thyroid tumors with high penetrance. We demonstrate here that loss of the ARF tumor suppressor 
strongly accelerates intermediate lobe pituitary tumorigenesis in Rb heterozygous mice. These 
effects in the pituitary are greater than those conferred by p53 loss in that Rb+/-;ARF-/- mice 
display significantly more early atypical lesions than Rb+/-; p53-/- mice. Also, Rb+/-;ARF-/- 
compound mutants do not develop many of the novel tumors or precancerous lesions seen in 
Rb+/-;p53-/- compound mutants. Although complete loss of ARF expression is not obligatory for 
pituitary tumorigenesis in Rb+/- mice, alterations of the ARF locus are observed in tumors from 
Rb+/-;ARF+/- mice, consistent with a selective advantage of ARF inactivation in this context. We 
conclude that inactivation of ARF acts more broadly than that of p53 in connecting abrogation of 
the Rb pathway to tumorigenesis. 



 

Maxfield, L. F., C. D. Fraize, et al. (2005). "From The Cover: Relationship between retroviral DNA-
integration-site selection and host cell transcription." PNAS 102(5): 1436-1441. 

 http://www.pnas.org/cgi/content/abstract/102/5/1436  

 Retroviral DNA integration occurs throughout the genome; however, local "hot spots" exist where 
a strong preference for certain sites over others are seen, and more global preferences 
associated with genes have been reported. Previous data from our laboratory suggested that 
there are fewer integration events into a DNA template when it is undergoing active transcription 
than when it is not. Because these data were generated by using a stably transfected foreign 
gene that was only weakly inducible, we have extended this observation by comparing integration 
events into a highly inducible endogenous gene under both induced and uninduced 
transcriptional states. To examine the influence of transcription on site selection directly, we 
analyzed the frequency and distribution of integration of avian retrovirus DNA into the 
metallothionein gene, before and after its induction to a highly sustained level of expression by 
addition of ZnSO4. We found a 6-fold reduction in integration events after 100-fold induction of 
transcription. This result implies that, despite an apparent preference for integration of retroviral 
DNA into transcribed regions of host DNA, high-level transcription can be inhibitory to the 
integration process. Several possible models for our observation are as follows. First, when a 
DNA template is undergoing active transcription, integration might be blocked by the RNA 
polymerase II complex because of steric hindrance. Alternatively, the integrase complex may 
require DNA to be in a double-stranded conformation, which would not be the case during active 
transcription. Last, transcription might lead to remodeling of chromatin into a structure that is less 
favorable for integration. 

 

Rothenburg, S., N. Deigendesch, et al. (2005). "A PKR-like eukaryotic initiation factor 2{alpha} kinase 
from zebrafish contains Z-DNA binding domains instead of dsRNA binding domains." PNAS 
102(5): 1602-1607. 

 http://www.pnas.org/cgi/content/abstract/102/5/1602  

 The double-stranded RNA (dsRNA)-dependent protein kinase (PKR) is induced as part of the IFN 
response in mammals and acts to shut down protein synthesis by the phosphorylation of 
eukaryotic initiation factor 2{alpha} (eIF2{alpha}). In fish, a PKR-like kinase activity has been 
detected, but the enzyme responsible has eluded characterization. Here, we describe a PKR-like 
kinase from zebrafish. Phylogenetic analysis shows that the C-terminal kinase domain is more 
closely related to the kinase domain of PKR than to any of the other three known eIF2{alpha} 
kinases. Surprisingly, instead of the two dsRNA binding domains found at the N terminus of PKR, 
there are two Z{alpha} domains. Z{alpha} domains specifically bind dsDNA and RNA in the left-
handed Z conformation, often with high affinity. They have been found previously in two other 
IFN-inducible proteins, the dsRNA editing enzyme, ADAR1, and Z-DNA binding protein 1 (ZBP1), 
as well as in the poxvirus virulence factor, E3L. This previously undescribed kinase, designated 
PKZ (protein kinase containing Z-DNA binding domains), is transcribed constitutively at low levels 
and is highly induced after injection of poly(inosinic)-poly(cytidylic) acid, which simulates viral 
infection. Binding of Z-DNA by the Z{alpha} domain of PKZ was demonstrated by circular 
dichroism. PKZ inhibits translation in transfected cells; site-directed mutagenesis indicates that 
this inhibition depends on its catalytic activity. Identification of a gene combining Z{alpha} 
domains with a PKR-like kinase domain strengthens the hypothesis that the ability to bind left-
handed nucleic acid plays a role in the host response to viruses. 

 



Koh, E. G. L., K. Lam, et al. (2003). "Hox gene clusters in the Indonesian coelacanth, 
Latimeriamenadoensis." PNAS 100(3): 1084-1088. 

 http://www.pnas.org/cgi/content/abstract/100/3/1084  

 The Hox genes encode transcription factors that play a key role in specifying body plans of 
metazoans. They are organized into clusters that contain up to 13 paralogue group members. 
The complex morphology of vertebrates has been attributed to the duplication of Hox clusters 
during vertebrate evolution. In contrast to the single Hox cluster in the amphioxus (Branchiostoma 
floridae), an invertebrate-chordate, mammals have four clusters containing 39 Hox genes. Ray-
finned fishes (Actinopterygii) such as zebrafish and fugu possess more than four Hox clusters. 
The coelacanth occupies a basal phylogenetic position among lobe-finned fishes (Sarcopterygii), 
which gave rise to the tetrapod lineage. The lobe fins of sarcopterygians are considered to be the 
evolutionary precursors of tetrapod limbs. Thus, the characterization of Hox genes in the 
coelacanth should provide insights into the origin of tetrapod limbs. We have cloned the complete 
second exon of 33 Hox genes from the Indonesian coelacanth, Latimeria menadoensis, by 
extensive PCR survey and genome walking. Phylogenetic analysis shows that 32 of these genes 
have orthologs in the four mammalian HOX clusters, including three genes (HoxA6, D1, and D8) 
that are absent in ray-finned fishes. The remaining coelacanth gene is an ortholog of hoxc1 found 
in zebrafish but absent in mammals. Our results suggest that coelacanths have four Hox clusters 
bearing a gene complement more similar to mammals than to ray-finned fishes, but with an 
additional gene, HoxC1, which has been lost during the evolution of mammals from lobe-finned 
fishes. 

 

Sawada, H., N. Sakai, et al. (2002). "Extracellular ubiquitination and proteasome-mediated degradation of 
the ascidian sperm receptor." PNAS 99(3): 1223-1228. 

 http://www.pnas.org/cgi/content/abstract/99/3/1223  

 The ubiquitin-proteasome system is essential for intracellular protein degradation, but an 
extracellular role of this system has not been known until now. We have previously reported that 
the proteasome is secreted into the surrounding seawater from sperm of the ascidian 
(Urochordata) Halocynthia roretzi on sperm activation, and that the sperm proteasome plays a 
key role in fertilization. Here, we show that a 70-kDa component (HrVC70) of the vitelline coat is 
the physiological substrate for the ubiquitin-proteasome system during fertilization of H. roretzi. A 
cDNA clone encoding the HrVC70 precursor (HrVC120) was isolated, and a homology search 
revealed that HrVC120 contains 13 epidermal growth factor-like repeats and a mammalian zona 
pellucida glycoprotein-homologous domain. HrVC70 functions as a sperm receptor. We 
demonstrate that HrVC70 is ubiquitinated both in vitro and in vivo. The immunocytochemical 
localization of multiubiquitin chains in the vitelline coat and the inhibitory effect of monoclonal 
antibodies against the multiubiquitin chains on fertilization strongly support the role of the 
ubiquitin-proteasome system in ascidian fertilization. Taken together, these results indicate that 
the ubiquitin-proteasome system is responsible for extracellular degradation of the sperm 
receptor HrVC70 and, consequently, for sperm penetration of the vitelline coat during fertilization. 

 

Jonsson, K., B. P. Guo, et al. (2004). "Molecular cloning and characterization of two Helicobacter pylori 
genes coding for plasminogen-binding proteins." PNAS 101(7): 1852-1857. 

 http://www.pnas.org/cgi/content/abstract/101/7/1852  

 Helicobacter pylori binds a number of host cell proteins, including the plasma protein 



plasminogen, which is the proenzyme of the serine protease plasmin. Two H. pylori plasminogen-
binding proteins have been described; however, no genes were identified. Here we report the use 
of a phage display library to clone two genes from the H. pylori CCUG 17874 genome that 
mediate binding to plasminogen. DNA sequence analysis of one of these genes revealed 96.6% 
homology with H. pylori 26695 HP0508. A subsequent database search revealed that the amino 
acid sequence of a lysine-rich C-terminal segment of HP0508 is identical to the C terminus of 
HP0863. Recombinant proteins expressed from HP0508 and HP0863 bound plasminogen 
specifically and in a lysine-dependent manner. We designate these genes pgbA and pgbB, 
respectively. These proteins are expressed by a variety of H. pylori strains, have surface-exposed 
domains, and do not inhibit plasminogen activation. These results indicate that pgbA and pgbB 
may allow H. pylori to coat its exterior with plasminogen, which subsequently can be activated to 
plasmin. The surface acquisition of protease activity may enhance the virulence of H. pylori. 

 

Lee, J. H., S. M. P. Yi, et al. (2004). "Propagation of infectious human papillomavirus type 16 by using an 
adenovirus and Cre/LoxP mechanism." PNAS 101(7): 2094-2099. 

 http://www.pnas.org/cgi/content/abstract/101/7/2094  

 Human papillomavirus type 16 (HPV16) infection is a major risk factor for the development of 
squamous cell cancers of the cervix and of the head and neck. A major barrier to understanding 
the progression from initial infection to cancer has been the lack of in vitro models that allow 
infection, replication, and persistence of the viral genome as an episome in differentiated 
epithelial cells. To overcome this barrier, we designed an adenoviral delivery vector that 
contained a full HPV16 genome flanked by LoxP homologous recombination sites and a 
fluorescent reporter that was expressed only after the HPV genome was excised by Cre 
recombinase. This system delivered circular HPV16 genomes to cervical epithelial cells and well 
differentiated human airway epithelia. After delivery, the HPV16 genome replicated and persisted 
as an episome in cervical keratinocytes. These cells developed an immortalized phenotype and a 
dysplastic epithelial appearance. Moreover, induction of differentiation led to the expression of 
late genes and production of infectious HPV16 virions. This work provides a means of introducing 
biologically active HPV genomes into epithelial cells, which are normally difficult to transfect. 
These methods allow the study of HPV genome replication and gene expression in the earliest 
stages of HPV genome establishment, and they may provide a means to study nononcogenic 
HPV viral types. 

 

Prak, E. T. L., A. W. Dodson, et al. (2003). "Tracking an embryonic L1 retrotransposition event." PNAS 
100(4): 1832-1837. 

 http://www.pnas.org/cgi/content/abstract/100/4/1832  

 Long interspersed nuclear elements 1 (L1) are active retrotransposons that reside in many 
species, including humans and rodents. L1 elements produce an RNA intermediate that is 
reverse transcribed to DNA and inserted in a new genomic location. We have tagged an active 
human L1 element (L1RP) with a gene encoding enhanced GFP (EGFP). Expression of GFP 
occurs only if L1-EGFP has undergone a cycle of transcription, reverse transcription, and 
integration into a transcriptionally permissive genomic region. We show here that L1-EGFP can 
undergo retrotransposition in vivo and produce fluorescence in mouse testis. The 
retrotransposition event characterized here has occurred at a very early stage in the development 
of an L1-EGFP transgenic founder mouse. 

 



Goldammer, T., S. R. Kata, et al. (2002). "A comparative radiation hybrid map of bovine chromosome 18 
and homologous chromosomes in human and mice." PNAS 99(4): 2106-2111. 

 http://www.pnas.org/cgi/content/abstract/99/4/2106  

 A comprehensive radiation hybrid (RH) map and a high resolution comparative map of Bos taurus 
(BTA) chromosome 18 were constructed, composed of 103 markers and 76 markers, 
respectively, by using a cattle-hamster somatic hybrid cell panel and a 5,000 rad whole-genome 
radiation hybrid (WGRH) panel. These maps include 65 new assignments (56 genes, 3 
expressed-sequence tags, 6 microsatellites) and integrate 38 markers from the first generation 
WGRH5,000 map of BTA18. Fifty-nine assignments of coding sequences were supported by 
somatic hybrid cell mapping to markers on BTA18. The total length of the comprehensive map 
was 1666 cR5,000. Break-point positions within the chromosome were refined and a new 
telomeric RH linkage group was established. Conserved synteny between cattle, human, and 
mouse was found for 76 genes of BTA18 and human chromosomes (HSA) 16 and 19 and for 34 
cattle genes and mouse chromosomes (MMU) 7 and 8. The new RH map is potentially useful for 
the identification of candidate genes for economically important traits, contributes to the 
expansion of the existing BTA18 gene map, and provides new information about the chromosome 
evolution in cattle, humans, and mice. 

 

Pendaries, C., B. Darblade, et al. (2002). "The AF-1 activation-function of ERalpha may be dispensable to 
mediate the effect of estradiol on endothelial NO production in mice." PNAS 99(4): 2205-2210. 

 http://www.pnas.org/cgi/content/abstract/99/4/2205  

 Two isoforms of estrogen receptor (ER) have been described: ER[alpha] and ER[beta]. The initial 
gene targeting of ER[alpha], consisting in the introduction of a Neo cassette in exon 1 
[[alpha]ERKO, hereafter called ER[alpha]-Neo KO (knockout)], was reported in 1993. More 
recently, another mouse deficient in ER[alpha] because of the deletion of exon 2 (ER[alpha]KO, 
hereafter called ER[alpha]-[Delta]2 KO) was generated. In ovariectomized ER[alpha]-wild-type 
mice, estradiol (E2) increases uterine weight and basal production of endothelial nitric oxide 
(NO). Both of these effects are abolished in ER[alpha]-[Delta]2 KO mice. In contrast, we show 
here that both of these effects of E2 are partially (uterine weight) or totally (endothelial NO 
production) preserved in ER[alpha]-Neo KO. We also confirm the presence of two ER[alpha] 
mRNA splice variants in uterus and aorta from ER[alpha]-Neo KO mice. One of them encodes a 
chimeric ER[alpha] protein (ER[alpha]55), partially deleted in the A/B domain, that was detected 
in both uterus and aorta by Western blot analysis. The other ER[alpha] mRNA splice variant 
codes for an isoform deleted for the A/B domain (ER[alpha]46), which was detected in uterus of 
ER[alpha]-Neo KO, and wild-type mice. This protein isoform was not detected in aorta. The 
identification of these two N-terminal modified isoforms in uterus, and at least one of them in 
aorta, probably explains the persistence of the E2 effects in ER[alpha]-Neo KO mice. 
Furthermore, ER[alpha]-Neo KO mice may help in the elucidation of the specific functions of full-
length ER[alpha] (ER[alpha]66) and ER[alpha]46, both shown to be physiologically generated in 
vivo. 

 

Shi, L., Y.-J. Jung, et al. (2003). "Expression of Th1-mediated immunity in mouse lungs induces a 
Mycobacterium tuberculosis transcription pattern characteristic of nonreplicating persistence." 
PNAS 100(1): 241-246. 

 http://www.pnas.org/cgi/content/abstract/100/1/241  



 The lung is the primary target of infection with Mycobacterium tuberculosis. It is well established 
that, in mouse lung, expression of adaptive, Th1-mediated host immunity inhibits further 
multiplication of M. tuberculosis. Here, real-time RT-PCR was used to define the pattern of 
expression against time of lung infection of key genes involved in Th1-mediated immunity and of 
selected genes of M. tuberculosis. Inhibition of bacterial multiplication was preceded by increased 
mRNA synthesis for IFN-[gamma] and inducible NO synthase (NOS2) and by NOS2 protein 
synthesis in infected macrophages. Concurrently, the pattern of transcription of bacterial genes 
underwent dramatic changes. mRNA synthesis increased for [alpha]-crystallin (acr), rv2626c, and 
rv2623 and decreased for superoxide dismutase C (sodC), sodA, and fibronectin-binding protein 
B (fbpB). This pattern of M. tuberculosis transcription is characteristic of the nonreplicating 
persistence [Wayne, L. G. & Sohaskey, C. D. (2001) Annu. Rev. Microbiol. 55, 139-163] 
associated with adaptation of tubercle bacilli to hypoxia in vitro. Based on this similarity, we infer 
that host immunity induces bacterial growth arrest. In IFN-[gamma] gene-deleted mice, bacterial 
growth was not controlled; NOS2 protein was not detected in macrophages; sodC, sodA, and 
fbpB transcription showed no decrease; and acr, rv2626c, and rv2623 transcription increased 
only at the terminal stages of lung pathology. These findings define the transcription signature of 
M. tuberculosis as it transitions from growth to persistence in the mouse lung. The bacterial 
transcription changes measured at onset of Th1-mediated immunity are likely induced, directly or 
indirectly, by nitric oxide generated by infected macrophages. 

 

Kiaris, H., A. V. Schally, et al. (2002). "Expression of a splice variant of the receptor for GHRH in 3T3 
fibroblasts activates cell proliferation responses to GHRH analogs." PNAS 99(1): 196-200. 

 http://www.pnas.org/cgi/content/abstract/99/1/196  

 The stimulatory effects of growth hormone-releasing hormone (GHRH) and the antiproliferative 
action of GHRH antagonists have been demonstrated in various cancers, but the receptors that 
mediate these responses are not clearly identified. Recently, we reported that human cancer cell 
lines express splice variants (SVs) of the receptors for GHRH. SV1 exhibits the greatest similarity 
to the pituitary GHRH receptor and is most likely to be functional. To ascertain whether SV1 
mediates mitogenic effects on nonpituitary tissues, we expressed SV1 in 3T3 mouse fibroblasts 
and studied the properties of the transfected cells. Radioligand binding assays with 125I-labeled 
GHRH antagonist JV-1-42 detected high affinity (Kd = 0.58 {+/-} 0.17 nM) binding sites for GHRH 
with a maximal binding capacity (Bmax) of 103 {+/-} 17.4 fmol/mg of membrane protein in 3T3 
cells transfected with pcDNA3-SV1, whereas the control cells transfected with the empty vector 
did not show any GHRH binding. Cell proliferation studies showed that cells expressing SV1 are 
much more sensitive to GHRH analogs than the pcDNA3 controls. Thus, the expression of SV1 
augments the stimulatory responses to GHRH(1-29)NH2 or GHRH agonist JI-38 and inhibitory 
responses to GHRH antagonist JV-1-38 as compared with pcDNA3 controls. The stimulation of 
SV1-expressing cells by GHRH or JI-38 is followed by an increase in cAMP production, but no 
GH release occurs. Vasoactive intestinal peptide had no effect, and its antagonist JV-1-53 did not 
inhibit the proliferation of SV1-expressing cells stimulated by GHRH. Our results suggest that 
SV1 could mediate responses of nonpituitary cells and various tumors to GHRH and GHRH 
antagonists. The presence of SV1 in several human cancer cell lines provides a rationale for 
antitumor therapy based on the blockade of this receptor by specific GHRH antagonists. 

 

Wong, N. A. C. S., M. P. Britton, et al. (2004). "Loss of CDX1 expression in colorectal carcinoma: 
Promoter methylation, mutation, and loss of heterozygosity analyses of 37 cell lines." PNAS 
101(2): 574-579. 

 http://www.pnas.org/cgi/content/abstract/101/2/574  



 Expression of the homeobox protein CDX1 is lost or reduced in a significant proportion of 
colorectal carcinomas (CRCs) but the underlying mechanism for this is unclear. We have 
demonstrated absence of CDX1 mRNA expression in 7 of 37 CRC cell lines and shown that all 7 
cell lines have a methylated CDX1 promoter. Twenty-five cell lines showed both CDX1 mRNA 
expression and an unmethylated CDX1 promoter. The five remaining cell lines had a partially 
methylated CDX1 promoter and all expressed CDX1 mRNA; when treated with the demethylating 
agent, 5-aza-2'-deoxycytidine, these five cell lines all showed increased CDX1 expression. No 
mutations were found in the promoter and coding regions of CDX1. One polymorphism was 
demonstrated in each of the promoter, 5' UTR, and coding region of exon 1 of CDX1, but there 
were no associations between CDX1 mRNA expression and different polymorphic genotypes. 
Similarly, there was no association between CDX1 mRNA expression and loss of heterozygosity 
at the CDX1 locus. In conclusion, absence or reduction of CDX1 expression in CRC seems to be 
primarily regulated by promoter methylation and is probably selected for because of its impact on 
the differentiation of colonocytes. 

 

Arking, D. E., A. Krebsova, et al. (2002). "Association of human aging with a functional variant of klotho." 
PNAS 99(2): 856-861. 

 http://www.pnas.org/cgi/content/abstract/99/2/856  

 Mice deficient in Klotho gene expression exhibit a syndrome resembling premature human aging. 
To determine whether variation in the human KLOTHO locus contributes to survival, we applied 
two newly characterized polymorphic microsatellite markers flanking the gene in a population-
based association study. In a cohort chosen for its homogeneity, Bohemian Czechs, we 
demonstrated significant differences in selected marker allele frequencies between newborn and 
elderly individuals (P < 0.05). These results precipitated a search for functional variants of klotho. 
We identified an allele, termed KL-VS, containing six sequence variants in complete linkage 
disequilibrium, two of which result in amino acid substitutions F352V and C370S. Homozygous 
elderly individuals were underrepresented in three distinct populations: Bohemian Czechs, 
Baltimore Caucasians, and Baltimore African-Americans [combined odds ratio (OR) = 2.59, P < 
0.0023]. In a transient transfection assay, secreted levels of klotho harboring V352 are reduced 6-
fold, whereas extracellular levels of the S370 form are increased 2.9-fold. The V352/S370 double 
mutant exhibits an intermediate phenotype (1.6-fold increase), providing a rare example of 
intragenic complementation in cis by human single nucleotide polymorphisms. The remarkable 
conservation of F352 among homologous proteins suggests that it is functionally important. The 
corresponding substitution, F289V, in the closest human klotho paralog with a known substrate, 
cBGL1, completely eliminates its ability to cleave p-nitrophenyl-[beta]-D-glucoside. These results 
suggest that the KL-VS allele influences the trafficking and catalytic activity of klotho, and that 
variation in klotho function contributes to heterogeneity in the onset and severity of human age-
related phenotypes. 

 

Esteve, P.-O., H. G. Chin, et al. (2005). "Human maintenance DNA (cytosine-5)-methyltransferase and 
p53 modulate expression of p53-repressed promoters." PNAS 102(4): 1000-1005. 

 http://www.pnas.org/cgi/content/abstract/102/4/1000  

 DNA (cytosine-5)-methyltransferase (DNMT) 1 participates in transcriptional repression of genes 
by methylation-dependent and -independent mechanisms. Here, DNMT1 is shown to bind p53 
and colocalize in the nucleus. DNMT1-mediated methylation is stimulated by p53 in vitro. Upon 
p53 induction, a reporter construct containing the antiapoptotic gene survivin promoter, which 
contains a natural p53 binding site, was methylated in WT HCT116 cells but not in DNMT1 null or 
p53 null cells. Endogenous survivin gene repression involves cooperation between DNMT1 and 



p53 and is relieved by introduction of DNMT1- or p53-specific small inhibitory RNA. DNMT1 null 
cells did not exhibit a significant repressive effect for p53 responsive survivin and cdc25C gene 
expression compared with the parental cells. Normal human fibroblasts also exhibited similar 
DNMT1- and p53-mediated methylation of the survivin promoter, suggesting cooperation between 
p53 and DNMT1 in gene silencing. 

 

Jiang, H., S. Curran, et al. (2003). "Regulatory CD8+ T cells fine-tune the myelin basic protein-reactive T 
cell receptor V{beta} repertoire during experimental autoimmune encephalomyelitis." PNAS 
100(14): 8378-8383. 

 http://www.pnas.org/cgi/content/abstract/100/14/8378  

 A significant number of self-reactive T cell clones escape thymic negative selection and are 
released into the periphery, where some are potentially pathogenic. The clonal expansion of self-
reactive T cells is known to be limited during initial antigen encounter by apoptotic or anergic 
mechanisms, regulatory CD4+ T cells, and cytokines. Here we report that superimposed on these 
mechanisms, during the evolution of autoimmunity in experimental autoimmune 
encephalomyelitis (EAE), CD8+ T cells are induced, which fine-tune the peripheral self-reactive T 
cell receptor (TCR) repertoire. We assayed the myelin basic protein-reactive TCR repertoire in 
naive, EAE-recovered mice as well as EAE-recovered mice depleted of CD8+ T cells by 
TCRV{beta} surface expression, complementarity-determining region 3 length distribution, and 
complementarity-determining region 3 sequencing analysis. In EAE-recovered mice, certain 
myelin basic protein-reactive CD4+V{beta}8.2+ clones are significantly decreased and this 
decrease is not observed if CD8+ T cells were depleted from these mice. The clones that persist 
in CD8+ T cell-intact mice are highly diverse in contrast to the clones expanded in CD8+ T cell-
depleted mice, which are dominated by the significant outgrowth of a few clones. Importantly, the 
T cell clones that expand in the absence of CD8+ T cell control are enriched in potentially 
pathogenic self-reactive T cell clones capable of inducing EAE in vivo. 

 

Klebig, M. L., M. D. Wall, et al. (2003). "Mutations in the clathrin-assembly gene Picalm are responsible 
for the hematopoietic and iron metabolism abnormalities in fit1 mice." PNAS 100(14): 8360-8365. 

 http://www.pnas.org/cgi/content/abstract/100/14/8360  

 Recessive N-ethyl-N-nitrosourea (ENU)-induced mutations recovered at the fitness-1 (fit1) locus 
in mouse chromosome 7 cause hematopoietic abnormalities, growth retardation, and shortened 
life span, with varying severity of the defects in different alleles. Abnormal iron distribution and 
metabolism and frequent scoliosis have also been associated with an allele of intermediate 
severity (fit14R). We report that fit14R, as well as the most severe fit15R allele, are nonsense 
point mutations in the mouse ortholog of the human phosphatidylinositol-binding clathrin 
assembly protein (PICALM) gene, whose product is involved in clathrin-mediated endocytosis. A 
variety of leukemias and lymphomas have been associated with translocations that fuse human 
PICALM with the putative transcription factor gene AF10. The Picalmfit1-5R and Picalmfit1-4R 
mutations are splice-donor alterations resulting in transcripts that are less abundant than normal 
and missing exons 4 and 17, respectively. These exon deletions introduce premature termination 
codons predicted to truncate the proteins near the N and C termini, respectively. No mutations in 
the genes encoding Picalm, clathrin, or components of the adaptor protein complex 2 (AP2) have 
been previously described in which the suite of disorders present in the Picalmfit1 mutant mice is 
apparent. These mutants thus provide unique models for exploring how the endocytic function of 
mouse Picalm and the transport processes mediated by clathrin and the AP2 complex contribute 
to normal hematopoiesis, iron metabolism, and growth. 



 

Mai, W., M. F. Janier, et al. (2004). "Thyroid hormone receptor {alpha} is a molecular switch of cardiac 
function between fetal and postnatal life." PNAS 101(28): 10332-10337. 

 http://www.pnas.org/cgi/content/abstract/101/28/10332  

 Thyroid hormones are involved in the regulation of many physiological processes and regulate 
gene transcription by binding to their nuclear receptors TR{alpha} and TR{beta}. In the absence 
of triiodothyronine (T3), the unliganded receptors (aporeceptors) do bind DNA and repress the 
transcription of target genes. The role of thyroid hormone aporeceptors as repressors was 
observed in hypothyroid adult mice, but its physiological relevance in nonpathological hypothyroid 
conditions remained to be determined. Here we show that, in the normal mouse fetus, TR{alpha} 
aporeceptors repress heart rate as well as the expression of TR{beta} and several genes 
encoding ion channels involved in cardiac contractile activity. Right after birth, when T3 
concentration sharply increases, liganded TR{alpha} (holoreceptors) turn on the expression of 
some of these same genes concomitantly with heart rate increase. These data describe a 
physiological situation under which conversion of TR{alpha} from apo-receptors into holo-
receptors, upon changes in T3 availability, plays a determinant role in a developmental process. 

 

Yamanishi, Y., D. L. Boyle, et al. (2002). "Regional analysis of p53 mutations in rheumatoid arthritis 
synovium." PNAS 99(15): 10025-10030. 

 http://www.pnas.org/cgi/content/abstract/99/15/10025  

 The p53 tumor suppressor protein plays a central role in cell cycle regulation, DNA repair, and 
apoptosis. Recent studies indicate that DNA damage and somatic mutations in the p53 gene can 
occur because of genotoxic stress in many tissues, including the skin, colon, and synovium. 
Although somatic mutations in the p53 gene have been demonstrated in rheumatoid arthritis (RA) 
synovial tissue and synoviocytes, no information is available on the location or extent of p53 
mutations. Using microdissected RA synovial tissue sections, we observed abundant p53 
transition mutations, which are characteristic DNA damage caused by oxidative stress. p53 
mutations, as well as p53 mRNA expression, were located mainly in the synovial intimal lining 
rather than the sublining (P < 0.01). Clusters of p53 mutant subclones were observed in some 
microdissected regions, suggesting oligoclonal expansion. Because IL-6 gene expression is 
regulated by wild-type p53, IL-6 mRNA expression in microdissected tissues was quantified by 
using real-time PCR. The regions with high rates of p53 mutations contained significantly greater 
amounts of IL-6 mRNA compared with the low mutation samples (P < 0.02). The microdissection 
findings suggest that p53 mutations are induced in RA synovial tissues by inflammatory oxidative 
stress. This process, as in sun-exposed skin and inflamed colonic epithelium, provides some of 
the mutant clones with a selective growth advantage. A relatively low percentage of cells 
containing p53 mutations can potentially affect neighboring cells and enhance inflammation 
through the elaboration of proinflammatory cytokines. 

 

Bill, C. A. and J. Summers (2004). "Genomic DNA double-strand breaks are targets for hepadnaviral DNA 
integration." PNAS 101(30): 11135-11140. 

 http://www.pnas.org/cgi/content/abstract/101/30/11135  

 Integrated hepadnaviral DNA in livers and tumors of chronic hepatitis B patients has been 
reported for many years. In this study, we investigated whether hepatitis B virus DNA integration 



occurs preferentially at sites of cell DNA damage. A single I-SceI homing endonuclease 
recognition site was introduced into the DNA of the chicken hepatoma cell line LMH by stable 
DNA transfection, and double-strand breaks were induced by transient expression of I-SceI after 
transfection of an I-SceI expression vector. Alteration of the target cleavage site by imprecise 
nonhomologous end joining occurred at a frequency of {approx}10-3 per transfected cell. When 
replication of an avian hepadnavirus, duck hepatitis B virus, occurred at the time of double-strand 
break repair, we observed integration of viral DNA at the site of the break with a frequency of 
{approx}10-4 per transfected cell. Integration depended on the production of viral double-stranded 
linear DNA and the expression of I-SceI, and integrated DNA was stable through at least 17 cell 
divisions. Integration appeared to occur through nonhomologous end joining between the viral 
linear DNA ends and the I-SceI-induced break, because small deletions or insertions were 
observed at the sites of end joining. The results suggest that integration of hepadnaviral DNA in 
infected livers occurs at sites of DNA damage and may indicate the presence of more widespread 
genetic changes caused by viral DNA integration itself. 

 

Carroll, J., M. Neitz, et al. (2004). "Functional photoreceptor loss revealed with adaptive optics: An 
alternate cause of color blindness." PNAS 101(22): 8461-8466. 

 http://www.pnas.org/cgi/content/abstract/101/22/8461  

 There is enormous variation in the X-linked L/M (long/middle wavelength sensitive) gene array 
underlying "normal" color vision in humans. This variability has been shown to underlie individual 
variation in color matching behavior. Recently, red-green color blindness has also been shown to 
be associated with distinctly different genotypes. This has opened the possibility that there may 
be important phenotypic differences within classically defined groups of color blind individuals. 
Here, adaptive optics retinal imaging has revealed a mechanism for producing dichromatic color 
vision in which the expression of a mutant cone photopigment gene leads to the loss of the entire 
corresponding class of cone photoreceptor cells. Previously, the theory that common forms of 
inherited color blindness could be caused by the loss of photoreceptor cells had been discounted. 
We confirm that remarkably, this loss of one-third of the cones does not impair any aspect of 
vision other than color. 

 

Twigg, S. R. F., R. Kan, et al. (2004). "Mutations of ephrin-B1 (EFNB1), a marker of tissue boundary 
formation, cause craniofrontonasal syndrome." PNAS 101(23): 8652-8657. 

 http://www.pnas.org/cgi/content/abstract/101/23/8652  

 Craniofrontonasal syndrome (CFNS) is an X-linked developmental disorder that shows 
paradoxically greater severity in heterozygous females than in hemizygous males. Females have 
frontonasal dysplasia and coronal craniosynostosis (fusion of the coronal sutures); in males, 
hypertelorism is the only typical manifestation. Here, we show that the classical female CFNS 
phenotype is caused by heterozygous loss-of-function mutations in EFNB1, which encodes a 
member of the ephrin family of transmembrane ligands for Eph receptor tyrosine kinases. In mice, 
the orthologous Efnb1 gene is expressed in the frontonasal neural crest and demarcates the 
position of the future coronal suture. Although EFNB1 is X-inactivated, we did not observe 
markedly skewed X-inactivation in either blood or cranial periosteum from females with CFNS, 
indicating that lack of ephrin-B1 does not compromise cell viability in these tissues. We propose 
that in heterozygous females, patchwork loss of ephrin-B1 disturbs tissue boundary formation at 
the developing coronal suture, whereas in males deficient in ephrin-B1, an alternative mechanism 
maintains the normal boundary. This is the only known mutation in the ephrin/Eph receptor 
signaling system in humans and provides clues to the biogenesis of craniosynostosis. 



 

Saez, A. G., I. Probert, et al. (2003). "Pseudo-cryptic speciation in coccolithophores." PNAS 100(12): 
7163-7168. 

 http://www.pnas.org/cgi/content/abstract/100/12/7163  

 Coccolithophores are a group of calcifying unicellular algae that constitute a major fraction of 
oceanic primary productivity, play an important role in the global carbon cycle, and are key 
biostratigraphic marker fossils. Their taxonomy is primarily based on the morphology of the 
minute calcite plates, or coccoliths, covering the cell. These are diverse and include widespread 
fine scale variation, of which the biological/taxonomic significance is unknown. Do they represent 
phenotypic plasticity, genetic polymorphisms, or species-specific characters? Our research on 
five commonly occurring coccolithophores supports the hypothesis that such variation represents 
pseudocryptic speciation events, occurring between 0.3 and 12.9 million years ago from a 
molecular clock estimation. This finding suggests strong stabilizing selection acting on 
coccolithophorid phenotypes. Our results also provide strong support for the use of fine scale 
morphological characters of coccoliths in the fossil record to improve biostratigraphic resolution 
and paleoceanographic data retrieval. 

 

Dawson, S. C. and N. R. Pace (2002). "Novel kingdom-level eukaryotic diversity in anoxic environments." 
PNAS 99(12): 8324-8329. 

 http://www.pnas.org/cgi/content/abstract/99/12/8324  

 Molecular evolutionary studies of eukaryotes have relied on a sparse collection of gene 
sequences that do not represent the full range of eukaryotic diversity in nature. Anaerobic 
microbes, particularly, have had little representation in phylogenetic studies. Such organisms are 
the least known of eukaryotes and probably are the most phylogenetically diverse. To provide 
fresh perspective on the natural diversity of eukaryotes in anoxic environments and also to 
discover novel sequences for evolutionary studies, we conducted a cultivation-independent, 
molecular phylogenetic survey of three anoxic sediments, including both freshwater and marine 
samples. Many previously unrecognized eukaryotes were identified, including representatives of 
seven lineages that are not specifically related to any known organisms at the kingdom-level and 
branch below the eukaryotic "crown" radiation of animals, plants, fungi, stramenopiles, etc. The 
survey additionally identified new sequences characteristic of known ecologically important 
eukaryotic groups with anaerobic members. Phylogenetic analyses with the new sequences 
enhance our understanding of the diversity and pattern of eukaryotic evolution. 

 

Mori, H., S. M. Colman, et al. (2002). "Chromosome translocations and covert leukemic clones are 
generated during normal fetal development." PNAS 99(12): 8242-8247. 

 http://www.pnas.org/cgi/content/abstract/99/12/8242  

 Studies on monozygotic twins with concordant leukemia and retrospective scrutiny of neonatal 
blood spots of patients with leukemia indicate that chromosomal translocations characteristic of 
pediatric leukemia often arise prenatally, probably as initiating events. The modest concordance 
rate for leukemia in identical twins ([approx]5%), protracted latency, and transgenic modeling all 
suggest that additional postnatal exposure and/or genetic events are required for clinically overt 
leukemia development. This notion leads to the prediction that chromosome translocations, 
functional fusion genes, and preleukemic clones should be present in the blood of healthy 



newborns at a rate that is significantly greater than the cumulative risk of the corresponding 
leukemia. Using parallel reverse transcriptase-PCR and real-time PCR (Taqman) screening, we 
find that the common leukemia fusion genes, TEL-AML1 or AML1-ETO, are present in cord 
bloods at a frequency that is 100-fold greater than the risk of the corresponding leukemia. Single-
cell analysis by cell enrichment and immunophenotype/fluorescence in situ hybridization 
multicolor staining confirmed the presence of translocations in restricted cell types corresponding 
to the B lymphoid or myeloid lineage of the leukemias that normally harbor these fusion genes. 
The frequency of positive cells (10[-]4 to 10[-]3) indicates substantial clonal expansion of a 
progenitor population. These data have significant implications for the pathogenesis, natural 
history, and etiology of childhood leukemia. 

 

Matisoo-Smith, E. and J. H. Robins (2004). "From The Cover: Origins and dispersals of Pacific peoples: 
Evidence from mtDNA phylogenies of the Pacific rat." PNAS 101(24): 9167-9172. 

 http://www.pnas.org/cgi/content/abstract/101/24/9167  

 The human settlement of the Pacific in general, and the origin of the Polynesians in particular, 
have been topics of debate for over two centuries. Polynesian origins are most immediately 
traced to people who arrived in the Fiji, Tonga, and Samoa region {approx}3,000 B.P. and are 
clearly associated with the Lapita Cultural Complex. Although this scenario of the immediate 
origins of the Polynesians is generally accepted, the debate on the ultimate origin of the 
Polynesians and the Lapita cultural complex continues. Our previous research has shown that 
analyses of mtDNA variation in the Pacific rat (Rattus exulans), often transported as a food item 
in the colonizing canoes, are valuable for tracing prehistoric human migration within Polynesia. 
Here we present mtDNA phylogenies based on {approx}240 base pairs of the D-loop from both 
archaeological and modern samples collected from Island Southeast Asia and the Pacific. We 
identify three major haplogroups, two of which occur in the Pacific. Comparing our results with 
Lapita models of Oceanic settlement, we are able to reject two often cited but simplistic models, 
finding support instead for multifaceted models incorporating a more complex view of the Lapita 
intrusion. This study is unique and valuable in that R. exulans is the only organism associated 
with the Lapita dispersal for which there are sufficient ancient and extant populations available for 
genetic analysis. By tracking population changes through time, we can understand more fully the 
settlement process and population interactions in both Near and Remote Oceania. 

 

Min, B., B. T. Weinert, et al. (2004). "Interplay between Drosophila Bloom's syndrome helicase and Ku 
autoantigen during nonhomologous end joining repair of P element-induced DNA breaks." PNAS 
101(24): 8906-8911. 

 http://www.pnas.org/cgi/content/abstract/101/24/8906  

 P transposable elements in Drosophila are mobilized via a cut-and-paste mechanism. The broken 
DNA ends generated during transposition can be repaired via the homology-directed synthesis-
dependent strand annealing or by nonhomologous end joining (NHEJ). Genetic studies have 
demonstrated an interaction between the gene (mus309, for mutagen-sensitive) encoding the 
Drosophila Bloom's syndrome helicase homolog (DmBLM) and the Ku70 gene, which is involved 
in NHEJ. We have used RNA interference (RNAi) to knock down expression of DmBLM and one 
or both of the Drosophila Ku subunits, DmKu70 or DmKu80. Our results show that upon reduction 
of DmKu, an increase in small deletions (1-49 bp) and large deletions ([&ge]50 bp) flanking the 
site of P element-induced breaks is observed, and a reduction in large deletions at these sites is 
found upon reduction of DmBLM. Moreover, double RNAi of DmKu and DmBLM results in an 
increase in small deletions characteristic of the DmKu RNAi and also partially suppresses the 
reduction in repair efficiency observed with DmKu RNAi. These results suggest that there are 



DNA double-strand break recognition and/or processing events involving DmKu and DmBLM that, 
when eliminated by RNAi, lead to deletions. Finally, these results raise the possibility that, unlike 
the situation in mammals, where BLM appears to function exclusively in the homologous repair 
pathway, in Drosophila, DmBLM may be directly involved in, or at least influence the double-
strand break recognition that leads to the NHEJ repair pathway. 

 

Hanley, P. J., B. Musset, et al. (2004). "Extracellular ATP induces oscillations of intracellular Ca2+ and 
membrane potential and promotes transcription of IL-6 in macrophages." PNAS 101(25): 9479-
9484. 

 http://www.pnas.org/cgi/content/abstract/101/25/9479  

 The effects of low concentrations of extracellular ATP on cytosolic Ca2+, membrane potential, 
and transcription of IL-6 were studied in monocyte-derived human macrophages. During 
inflammation or infection many cells secrete ATP. We show here that application of 10 {micro}M 
ATP or 10 {micro}M UTP induces oscillations in cytosolic Ca2+ with a frequency of {approx}12 
min-1 and oscillations in membrane potential. RT-PCR analysis showed expression of P2Y1, 
P2Y2, P2Y11, P2X1, P2X4, and P2X7 receptors, large-conductance (KCNMA1 and KCNMB1-4), 
and intermediate-conductance (KCNN4) Ca2+-activated K+ channels. The Ca2+oscillations were 
unchanged after removal of extracellular Ca2+, indicating that they were mainly due to 
movements of Ca2+ between intracellular compartments. Comparison of the effects of different 
nucleotides suggests that the Ca2+ oscillations were elicited by activation of P2Y2 receptors 
coupled to phospholipase C. Patch-clamp experiments showed that ATP induced a transient 
depolarization, probably mediated by activation of P2X4 receptors, followed by membrane 
potential oscillations due to opening of Ca2+-activated K+ channels. We also found that 10 
{micro}M ATP{gamma}S increased transcription of IL-6 {approx}40-fold within 2 h. This effect was 
abolished by blockade of P2Y receptors with 100 {micro}M suramin. Our results suggest that ATP 
released from inflamed, damaged, or metabolically impaired cells represents a "danger signal" 
that plays a major role in activating the innate immune system. 

 

Lossos, I. S., A. A. Alizadeh, et al. (2002). "Transformation of follicular lymphoma to diffuse large-cell 
lymphoma: Alternative patterns with increased or decreased expression of c-myc and its 
regulated genes." PNAS 99(13): 8886-8891. 

 http://www.pnas.org/cgi/content/abstract/99/13/8886  

 The natural history of follicular lymphoma (FL) is frequently characterized by transformation to a 
more aggressive diffuse large B cell lymphoma (DLBCL). We compared the gene-expression 
profiles between transformed DLBCL and their antecedent FL. No genes were observed to 
increase or decrease their expression in all of the cases of histological transformation. However, 
two different gene-expression profiles associated with the transformation process were defined, 
one in which c-myc and genes regulated by c-myc showed increased expression and one in 
which these same genes showed decreased expression. Further, there was a striking difference 
in gene-expression profiles between transformed DLBCL and de novo DLBCL, because the 
gene-expression profile of transformed DLBCL was more similar to their antecedent FL than to de 
novo DLBCL. This study demonstrates that transformation from FL to DLBCL can occur by 
alternative pathways and that transformed DLBCL and de novo DLBCL have very different gene-
expression profiles that may underlie the different clinical behaviors of these two types of 
morphologically similar lymphomas. 

 



Doi, T., K. Kinoshita, et al. (2003). "Inaugural Article: De novo protein synthesis is required for the 
activation-induced cytidine deaminase function in class-switch recombination." PNAS 100(5): 
2634-2638. 

 http://www.pnas.org/cgi/content/abstract/100/5/2634  

 Activation-induced cytidine deaminase (AID) is required for class-switch recombination (CSR), 
somatic hypermutation, and gene conversion of Ig genes. Although AID has sequence similarity 
to an RNA-editing enzyme Apobec-1, how AID functions in CSR and somatic hypermutation is 
unknown. Because involvement of RNA-editing but not DNA-editing in CSR requires de novo 
protein synthesis after AID expression, we examined whether protein synthesis inhibitors could 
block CSR in the presence of the AID activity. For this purpose we constructed AID fused with the 
hormone-binding domain of the estrogen receptor (AID-ER), which was introduced into AID-
deficient spleen B cells. When such transfectants were treated with an estrogen analogue, 4-
hydroxytamoxifen (OHT), CSR was induced within 1 h. Cycloheximide or puromycin drastically 
suppressed OHT-induced CSR in AID-ER expressing AID[-]/[-] B cells when added 1 h before 
OHT but not after OHT, suggesting that de novo protein synthesis is required for an event 
downstream to AID expression in CSR. The results lend the weight to RNA-editing hypothesis for 
the function of AID. 

 

Marijt, W. A. E., M. H. M. Heemskerk, et al. (2003). "Hematopoiesis-restricted minor histocompatibility 
antigens HA-1- or HA-2-specific T cells can induce complete remissions of relapsed leukemia." 
PNAS 100(5): 2742-2747. 

 http://www.pnas.org/cgi/content/abstract/100/5/2742  

 Donor lymphocyte infusion (DLI) into patients with a relapse of their leukemia or multiple 
myeloma after allogeneic stem cell transplantation (alloSCT) has been shown to be a successful 
treatment approach. The hematopoiesis-restricted minor histocompatibility antigens (mHAgs) HA-
1 or HA-2 expressed on malignant cells of the recipient may serve as target antigens for 
alloreactive donor T cells. Recently we treated three mHAg HA-1- and/or HA-2-positive patients 
with a relapse of their disease after alloSCT with DLI from their mHAg HA-1- and/or HA-2-
negative donors. Using HLA-A2/HA-1 and HA-2 peptide tetrameric complexes we showed the 
emergence of HA-1- and HA-2-specific CD8+ T cells in the blood of the recipients 5-7 weeks after 
DLI. The appearance of these tetramer-positive cells was followed immediately by a complete 
remission of the disease and restoration of 100% donor chimerism in each of the patients. 
Furthermore, cloned tetramer-positive T cells isolated during the clinical response specifically 
recognized HA-1 and HA-2 expressing malignant progenitor cells of the recipient and inhibited the 
growth of leukemic precursor cells in vitro. Thus, HA-1- and HA-2-specific cytotoxic T 
lymphocytes emerging in the blood of patients after DLI demonstrate graft-versus-leukemia or 
myeloma reactivity resulting in a durable remission. This finding implies that in vitro generated 
HA-1- and HA-2-specific cytotoxic T lymphocytes could be used as adoptive immunotherapy to 
treat hematological malignances relapsing after alloSCT. 

 

Jordan, B., A. Charest, et al. (2002). "Genome complexity reduction for SNP genotyping analysis." PNAS 
99(5): 2942-2947. 

 http://www.pnas.org/cgi/content/abstract/99/5/2942  

 Efficient single nucleotide polymorphism (SNP) genotyping methods are necessary to accomplish 
many current gene discovery goals. A crucial element in large-scale SNP genotyping is the 



number of individual biochemical reactions that must be performed. An efficient method that can 
be used to simultaneously amplify a set of genetic loci across a genome with high reliability can 
provide a valuable tool for large-scale SNP genotyping studies. In this paper we describe and 
characterize a method that addresses this goal. We have developed a strategy for reducing 
genome complexity by using degenerate oligonucleotide primer (DOP)-PCR and applied this 
strategy to SNP genotyping in three complex eukaryotic genomes; human, mouse, and 
Arabidopsis thaliana. Using a single DOP-PCR primer, SNP loci spread throughout a genome 
can be amplified and accurately genotyped directly from a DOP-PCR product mixture. DOP-
PCRs are extremely reproducible. The DOP-PCR method is transferable to many species of 
interest. Finally, we describe an in silico approach that can effectively predict the SNP loci 
amplified in a given DOP-PCR, permitting the design of an efficient set of reactions for large-
scale, genome-wide SNP studies. 

 

Licht, T., M. Haskins, et al. (2002). "Drug selection with paclitaxel restores expression of linked IL-2 
receptor gamma -chain and multidrug resistance (MDR1) transgenes in canine bone marrow." 
PNAS 99(5): 3123-3128. 

 http://www.pnas.org/cgi/content/abstract/99/5/3123  

 Unstable expression of transferred genes is a major obstacle to successful gene therapy of 
hematopoietic diseases. We have investigated in a canine large-animal model whether 
expression of transduced genes can be recovered in vivo. Mixed-breed dogs had undergone 
autologous bone marrow transplantation (BMT) with stem cell factor and granulocyte-colony-
stimulating factor-mobilized retrovirally marked hematopoietic cells. The bicistronic retroviral 
vector construct allowed for coexpression of MDR1 and human IL-2 receptor common [gamma]-
chain cDNAs. The latter gene is deficient in X-linked severe combined immunodeficiency. After 
initial high-level expression, P-glycoprotein and the [gamma]-chain were undetectable in blood 
and bone marrow 17 months post-BMT. Six months later, one dog was treated i.v. with 125 
mg/m2 paclitaxel. Three administrations restored expression of the two linked genes to high 
levels in blood and bone marrow. Two dogs treated with higher paclitaxel doses died from 
myelosuppression after the first administration. As determined by flow cytometry, both genes 
were expressed in granulocytes, monocytes, and lymphocytes of the surviving animal. PCR 
analysis of DNA from peripheral blood confirmed that the retroviral cDNA was increased after 
paclitaxel treatment, suggesting enrichment of transduced cells. P-glycoprotein was detectable 
for more than 1 year after cessation of paclitaxel. Repeated analyses of blood and bone marrow 
aspirates gave no indication of hematopoietic disturbance after BMT with transduced cells and 
paclitaxel treatment. In summary, we have shown that with the use of a drug-selectable marker 
gene, chemotherapy can select for cells that express an otherwise nonselected therapeutic gene 
in blood and bone marrow. 

 

Reeves, M. B., P. A. MacAry, et al. (2005). "Latency, chromatin remodeling, and reactivation of human 
cytomegalovirus in the dendritic cells of healthy carriers." PNAS 102(11): 4140-4145. 

 http://www.pnas.org/cgi/content/abstract/102/11/4140  

 Human cytomegalovirus (HCMV) persists as a subclinical, lifelong infection in the normal human 
host, but reactivation from latency in immunocompromised subjects results in serious disease. 
Latency and reactivation are defining characteristics of the herpesviruses and are key to 
understanding their biology; however, the precise cellular sites in which HCMV is carried and the 
mechanisms regulating its latency and reactivation during natural infection remain poorly 
understood. Here we present evidence, based entirely on direct analysis of material isolated from 
healthy virus carriers, to show that myeloid dendritic cell (DC) progenitors are sites of HCMV 



latency and that their ex vivo differentiation to a mature DC phenotype is linked with reactivation 
of infectious virus resulting from differentiation-dependent chromatin remodeling of the viral major 
immediate-early promoter. Thus, myeloid DC progenitors are a site of HCMV latency during 
natural persistence, and there is a critical linkage between their differentiation to DC and 
transcriptional reactivation of latent virus, which is likely to play an important role in the 
pathogenesis of HCMV infection. 

 

Min, B., G. Foucras, et al. (2004). "Spontaneous proliferation, a response of naive CD4 T cells 
determined by the diversity of the memory cell repertoire." PNAS 101(11): 3874-3879. 

 http://www.pnas.org/cgi/content/abstract/101/11/3874  

 T cell numbers are maintained within narrow ranges in vivo. Introduction of naive cells into 
lymphopenic environments results in proliferation and differentiation driven by the recognition of 
peptide/MHC complexes and by cytokine signaling. This process, often described as homeostatic 
proliferation, is here referred to as spontaneous proliferation. We show that, although the 
presence of memory CD4 T cells of broad repertoire efficiently inhibits proliferation/differentiation 
of naive CD4 T cells, a memory population of similar size comprised of cells with a repertoire of 
limited diversity fails to do so, implying that cells of a given specificity prevent responses of cells 
of the same or related specificity. This finding suggests that the immune system has evolved 
mechanisms to attain a memory cell repertoire of great diversity independently of foreign 
antigens. 

 

Liu, H., S. C. Heath, et al. (2002). "Genetic variation at the 22q11 PRODH2/DGCR6 locus presents an 
unusual pattern and increases susceptibility to schizophrenia." PNAS 99(6): 3717-3722. 

 http://www.pnas.org/cgi/content/abstract/99/6/3717  

 The location of a schizophrenia susceptibility locus at chromosome 22q11 has been suggested 
by genome-wide linkage studies. Additional support was provided by the observation of a higher-
than-expected frequency of 22q11 microdeletions in patients with schizophrenia and the 
demonstration that [approx]20-30% of individuals with 22q11 microdeletions develop 
schizophrenia or schizoaffective disorder in adolescence and adulthood. Analysis of the extent of 
these microdeletions by using polymorphic markers afforded further refinement of this locus to a 
region of [approx]1.5 Mb. Recently, a high rate of 22q11 microdeletions was also reported for a 
cohort of 47 patients with Childhood Onset Schizophrenia, a rare and severe form of 
schizophrenia with onset by age 13. It is therefore likely that this 1.5-Mb region contains one or 
more genes that predispose to schizophrenia. In three independent samples, we provide 
evidence for a contribution of the PRODH2/DGCR6 locus in 22q11-associated schizophrenia. We 
also uncover an unusual pattern of PRODH2 gene variation that mimics the sequence of a linked 
pseudogene. Several of the pseudogene-like variants we identified result in missense changes at 
conserved residues and may prevent synthesis of a fully functional enzyme. Our results have 
implications for understanding the genetic basis of the 22q11-associated psychiatric phenotypes 
and provide further insights into the genomic instability of this region. 

 

Angenent, L. T., S. T. Kelley, et al. (2005). "Molecular identification of potential pathogens in water and air 
of a hospital therapy pool." PNAS 102(13): 4860-4865. 

 http://www.pnas.org/cgi/content/abstract/102/13/4860  



 Indoor warm-water therapy pool workers in a Midwestern regional hospital were diagnosed with 
non-tuberculosis pulmonary hypersensitive pneumonitis and Mycobacterium avium infections. In 
response, we conducted a multiseason survey of microorganisms present in this therapy pool 
water, in biofilms associated with the pool containment walls, and in air immediately above the 
pool. The survey used culture, microscopy, and culture-independent molecular phylogenetic 
analyses. Although outfitted with a state-of-the-art UV-peroxide disinfection system, the numbers 
of bacteria in the therapy pool water were relatively high compared with the potable water used to 
fill the pool. Regardless of the source, direct microscopic counts of microbes were routinely 
{approx}1,000 times greater than conventional plate counts. Analysis of clone libraries of small 
subunit rRNA genes from environmental DNA provided phylogenetic diversity estimates of the 
microorganisms collected in and above the pool. A survey of >1,300 rRNA genes yielded a total 
of 628 unique sequences, the most common of which was nearly identical to that of M. avium 
strains. The high proportion of clones with different Mycobacterium spp. rRNA genes suggested 
that such organisms comprised a significant fraction of microbes in the pool water (to >30%) and 
preferentially partition into aerosols (to >80%) relative to other waterborne bacteria present. The 
results of the study strongly validate aerosol partitioning as a mechanism for disease transfer in 
these environments. The results also show that culture protocols currently used by public health 
facilities and agencies are seriously inadequate for the detection and enumeration of potential 
pathogens. 

 

Liang, G., J. C. Y. Lin, et al. (2004). "Distinct localization of histone H3 acetylation and H3-K4 methylation 
to the transcription start sites in the human genome." PNAS 101(19): 7357-7362. 

 http://www.pnas.org/cgi/content/abstract/101/19/7357  

 Almost 1-2% of the human genome is located within 500 bp of either side of a transcription 
initiation site, whereas a far larger proportion ({approx}25%) is potentially transcribable by 
elongating RNA polymerases. This observation raises the question of how the genome is 
packaged into chromatin to allow start sites to be recognized by the regulatory machinery at the 
same time as transcription initiation, but not elongation, is blocked in the 25% of intragenic DNA. 
We developed a chromatin scanning technique called ChAP, coupling the chromatin 
immunoprecipitation assay with arbitrarily primed PCR, which allows for the rapid and unbiased 
comparison of histone modification patterns within the eukaryotic nucleus. Methylated lysine 4 
(K4) and acetylated K9/14 of histone H3 were both highly localized to the 5' regions of 
transcriptionally active human genes but were greatly decreased downstream of the start sites. 
Our results suggest that the large transcribed regions of human genes are maintained in a 
deacetylated conformation in regions read by elongating polymerase. Common models depicting 
widespread histone acetylation and K4 methylation throughout the transcribed unit do not 
therefore apply to the majority of human genes. 

 

Bradshaw, A. D., D. C. Graves, et al. (2003). "SPARC-null mice exhibit increased adiposity without 
significant differences in overall body weight." PNAS 100(10): 6045-6050. 

 http://www.pnas.org/cgi/content/abstract/100/10/6045  

 Secreted protein acidic and rich in cysteine/osteonectin/BM-40 (SPARC) is a matrix-associated 
protein that elicits changes in cell shape, inhibits cell-cycle progression, and influences the 
synthesis of extracellular matrix (ECM). The absence of SPARC in mice gives rise to aberrations 
in the structure and composition of the ECM that result in generation of cataracts, development of 
severe osteopenia, and accelerated closure of dermal wounds. In this report we show that 
SPARC-null mice have greater deposits of s.c. fat and larger epididymal fat pads in comparison 
with wild-type mice. Similar to earlier studies of SPARC-null dermis, we observed a reduction in 



collagen I in SPARC-null fat pads in comparison with wild-type. Although elevated levels of serum 
leptin were observed in SPARC-null mice, their overall body weights were not significantly 
different from those of wild-type counterparts. The diameters of adipocytes from SPARC-null 
versus wild-type epididymal fat pads were 252 {+/-} 61 and 161 {+/-} 33 {micro}m (means {+/-} 
SD), respectively, and there was an increase in adipocyte number within SPARC-null fat pads in 
comparison with wild-type pads. Thus the absence of SPARC appears to result in an increase in 
the size of individual adipocytes as well as an increase in the number of adipocytes per fat pad. In 
fat pads isolated from wild-type mice, SPARC mRNA was associated with both the 
stromal/vascular and adipocyte fractions. We propose that SPARC limits the accumulation of 
adipose tissue in mice in part through its demonstrated effects on the regulation of cell shape and 
production of ECM. 

 

Leabman, M. K., C. C. Huang, et al. (2003). "Natural variation in human membrane transporter genes 
reveals evolutionary and functional constraints." PNAS 100(10): 5896-5901. 

 http://www.pnas.org/cgi/content/abstract/100/10/5896  

 Membrane transporters maintain cellular and organismal homeostasis by importing nutrients and 
exporting toxic compounds. Transporters also play a crucial role in drug response, serving as 
drug targets and setting drug levels. As part of a pharmacogenetics project, we screened exons 
and flanking intronic regions for variation in a set of 24 membrane transporter genes (96 kb; 57% 
coding) in 247 DNA samples from ethnically diverse populations. We identified 680 single 
nucleotide polymorphisms (SNPs), of which 175 were synonymous and 155 caused amino acid 
changes, and 29 small insertions and deletions. Amino acid diversity ([pi]NS) in transmembrane 
domains (TMDs) was significantly lower than in loop domains, suggesting that TMDs have special 
functional constraints. This difference was especially striking in the ATP-binding cassette 
superfamily and did not parallel evolutionary conservation: there was little variation in the TMDs, 
even in evolutionarily unconserved residues. We used allele frequency distribution to evaluate 
different scoring systems (Grantham, BLOSUM62, SIFT, and evolutionarily 
conserved/evolutionarily unconserved) for their ability to predict which SNPs affect function. Our 
underlying assumption was that alleles that are functionally deleterious will be selected against 
and thus under represented at high frequencies and over represented at low frequencies. We 
found that evolutionary conservation of orthologous sequences, as assessed by evolutionarily 
conserved/evolutionarily unconserved and SIFT, was the best predictor of allele frequency 
distribution and hence of function. European Americans had an excess of high frequency alleles 
in comparison to African Americans, consistent with a historic bottleneck. In addition, African 
Americans exhibited a much higher frequency of population specific medium-frequency alleles 
than did European Americans. 

 

Mitra, R. D., V. L. Butty, et al. (2003). "Digital genotyping and haplotyping with polymerase colonies." 
PNAS 100(10): 5926-5931. 

 http://www.pnas.org/cgi/content/abstract/100/10/5926  

 Polymerase colony (polony) technology amplifies multiple individual DNA molecules within a thin 
acrylamide gel attached to a microscope slide. Each DNA molecule included in the reaction 
produces an immobilized colony of double-stranded DNA. We genotype these polonies by 
performing single base extensions with dye-labeled nucleotides, and we demonstrate the 
accurate quantitation of two allelic variants. We also show that polony technology can determine 
the phase, or haplotype, of two single- nucleotide polymorphisms (SNPs) by coamplifying distally 
located targets on a single chromosomal fragment. We correctly determine the genotype and 
phase of three different pairs of SNPs. In one case, the distance between the two SNPs is 45 kb, 



the largest distance achieved to date without separating the chromosomes by cloning or somatic 
cell fusion. The results indicate that polony genotyping and haplotyping may play an important 
role in understanding the structure of genetic variation. 

 

Stanton, T., S. Boxall, et al. (2003). "A high-frequency polymorphism in exon 6 of the CD45 tyrosine 
phosphatase gene (PTPRC) resulting in altered isoform expression." PNAS 100(10): 5997-6002. 

 http://www.pnas.org/cgi/content/abstract/100/10/5997  

 CD45 (leukocyte common) antigen is a hemopoietic cell-specific tyrosine phosphatase essential 
for antigen receptor-mediated signaling in lymphocytes. The molecule undergoes complex 
alternative splicing in the extracellular domain, and different patterns of CD45 splicing are 
associated with distinct functions. Lack of CD45 leads to severe combined immunodeficiency, 
and alterations of CD45 splicing, because of a polymorphism in exon 4, have been associated 
with altered immune function. Here we describe a polymorphism in exon 6 (A138G) of the gene 
encoding CD45 that interferes with alternative splicing. The polymorphism results in an amino 
acid substitution of Thr-47 to Ala in exon 6, a potential O- and N-linked glycosylation site. This 
exon 6 A138G variant is present at a frequency of 23.7% in the Japanese population but is 
absent in Caucasoids. Peripheral blood T cells from individuals carrying the A138G variant show 
a significant decrease in the proportion of cells expressing the A, B, and C CD45 isoforms and a 
high frequency of CD45R0+ cells. These phenotypic alterations in the A138G carriers may lead to 
changes in ligand binding, homodimerization of CD45, and altered immune responses, 
suggesting the involvement of natural selection in controlling the A138G carrier frequency. 

 

Sobol, R. W., D. E. Watson, et al. (2002). "Mutations associated with base excision repair deficiency and 
methylation-induced genotoxic stress." PNAS 99(10): 6860-6865. 

 http://www.pnas.org/cgi/content/abstract/99/10/6860  

 The long-term effect of exposure to DNA alkylating agents is entwined with the cell's genetic 
capacity for DNA repair and appropriate DNA damage responses. A unique combination of 
environmental exposure and deficiency in these responses can lead to genomic instability; this 
"gene-environment interaction" paradigm is a theme for research on chronic disease etiology. In 
the present study, we used mouse embryonic fibroblasts with a gene deletion in the base excision 
repair (BER) enzymes DNA [beta]-polymerase ([beta]-pol) and alkyladenine DNA glycosylase 
(AAG), along with exposure to methyl methanesulfonate (MMS) to study mutagenesis as a 
function of a particular gene-environment interaction. The [beta]-pol null cells, defective in BER, 
exhibit a modest increase in spontaneous mutagenesis compared with wild-type cells. MMS 
exposure increases mutant frequency in [beta]-pol null cells, but not in isogenic wild-type cells; 
UV light exposure or N-methyl-N'-nitro-N-nitrosoguanidine exposure increases mutant frequency 
similarly in both cell lines. The MMS-induced increase in mutant frequency in [beta]-pol null cells 
appears to be caused by DNA lesions that are AAG substrates, because overexpression of AAG 
in [beta]-pol null cells eliminates the effect. In contrast, [beta]-pol/AAG double null cells are 
slightly more mutable than the [beta]-pol null cells after MMS exposure. These results illustrate 
that BER plays a role in protecting mouse embryonic fibroblast cells against methylation-induced 
mutations and characterize the effect of a particular combination of BER gene defect and 
environmental exposure. 

 

Tauschek, M., R. J. Gorrell, et al. (2002). "Identification of a protein secretory pathway for the secretion of 



heat-labile enterotoxin by an enterotoxigenic strain of Escherichia coli." PNAS 99(10): 7066-7071. 

 http://www.pnas.org/cgi/content/abstract/99/10/7066  

 Enterotoxigenic Escherichia coli (ETEC) is an enteric pathogen that causes cholera-like diarrhea 
in humans and animals. ETEC secretes a heat-labile enterotoxin (LT), which resembles cholera 
toxin, but the actual mechanism of LT secretion is presently unknown. We have identified a 
previously unrecognized type II protein secretion pathway in the prototypic human ETEC strain, 
H10407 (serotype O78:H11). The genes for this pathway are absent from E. coli K-12, although 
examination of the K-12 genome suggests that it probably once possessed them. The secretory 
pathway bears significant homology at the amino acid level to the type II protein secretory 
pathway required by Vibrio cholerae for the secretion of cholera toxin. With this in mind, we 
determined whether the homologous pathway of E. coli H10407 played a role in the secretion of 
LT. To this end, we inactivated the pathway by inserting a kanamycin-resistance gene into one of 
the genes (gspD) of the type II secretion pathway by homologous recombination. LT secretion by 
E. coli H10407 and the gspD mutant was assayed by enzyme immunoassay, and its biological 
activity was assessed by using Y-1 adrenal cells. This investigation showed that the protein 
secretory pathway is functional and necessary for the secretion of LT by ETEC. Our findings have 
revealed the mechanism for the secretion of LT by ETEC, which previously was unknown, and 
provide further evidence of close biological similarities of the LT and cholera toxin. 

 

Valentin, A., M. Rosati, et al. (2002). "Persistent HIV-1 infection of natural killer cells in patients receiving 
highly active antiretroviral therapy." PNAS 99(10): 7015-7020. 

 http://www.pnas.org/cgi/content/abstract/99/10/7015  

 We have identified a subset of CD56+CD3[-] human natural killer (NK) cells that express CD4 
and the HIV coreceptors CCR5 and CXCR4. These cells can be productively infected in vitro by 
both CCR5- and CXCR4-using molecular clones of HIV-1 in a CD4-dependent manner. Analysis 
of HIV-infected persons showed that viral DNA is present in purified NK cells, and virus could be 
rescued from these cells after in vitro cultivation. Longitudinal analysis of the HIV-1 DNA levels in 
NK cells from patients after 1-2 years of highly active antiretroviral therapy indicated that NK cells 
remain persistently infected and account for a substantial amount of the viral DNA in peripheral 
blood mononuclear cells. These results demonstrate that a subset of non-T cells with NK markers 
are persistently infected and suggest that HIV infection of NK cells is important for virus 
persistence. The properties of the virus reservoir in these cells should be considered in attempts 
to further optimize antiretroviral therapies. 

 

von Wintzingerode, F., S. Bocker, et al. (2002). "Base-specific fragmentation of amplified 16S rRNA 
genes analyzed by mass spectrometry: A tool for rapid bacterial identification." PNAS 99(10): 
7039-7044. 

 http://www.pnas.org/cgi/content/abstract/99/10/7039  

 A rapid approach to the 16S rRNA gene (16S rDNA)-based bacterial identification has been 
developed that combines uracil-DNA-glycosylase (UDG)-mediated base-specific fragmentation of 
PCR products with matrix-assisted laser desorption ionization-time-of-flight mass spectrometry 
(MALDI-TOF MS). 16S rDNA signature sequences were PCR-amplified from both cultured and 
as-yet-uncultured bacteria in the presence of dUTP instead of dTTP. These PCR products then 
were immobilized onto a streptavidin-coated solid support to selectively generate either sense or 
antisense templates. Single-stranded amplicons were subsequently treated with uracil-DNA-



glycosylase to generate T-specific abasic sites and fragmented by alkaline treatment. The 
resulting fragment patterns were analyzed by MALDI-TOF MS. Mass signals of 16S rDNA 
fragments were compared with patterns calculated from published 16S rDNA sequences. MS of 
base-specific fragments of amplified 16S rDNA allows reliable discrimination of sequences 
differing by only one nucleotide. This approach is fast and has the potential for high-throughput 
identification as required in clinical, pharmaceutical, or environmental microbiology. In contrast to 
identification by MS of intact whole bacterial cells, this technique allows for the characterization of 
both cultured and as-yet-uncultured bacteria. 

 

Caramelli, D., C. Lalueza-Fox, et al. (2003). "Evidence for a genetic discontinuity between Neandertals 
and 24,000-year-old anatomically modern Europeans." PNAS 100(11): 6593-6597. 

 http://www.pnas.org/cgi/content/abstract/100/11/6593  

 During the late Pleistocene, early anatomically modern humans coexisted in Europe with the 
anatomically archaic Neandertals for some thousand years. Under the recent variants of the 
multiregional model of human evolution, modern and archaic forms were different but related 
populations within a single evolving species, and both have contributed to the gene pool of 
current humans. Conversely, the Out-of-Africa model considers the transition between 
Neandertals and anatomically modern humans as the result of a demographic replacement, and 
hence it predicts a genetic discontinuity between them. Following the most stringent current 
standards for validation of ancient DNA sequences, we typed the mtDNA hypervariable region I of 
two anatomically modern Homo sapiens sapiens individuals of the Cro-Magnon type dated at 
about 23 and 25 thousand years ago. Here we show that the mtDNAs of these individuals fall well 
within the range of variation of today's humans, but differ sharply from the available sequences of 
the chronologically closer Neandertals. This discontinuity is difficult to reconcile with the 
hypothesis that both Neandertals and early anatomically modern humans contributed to the 
current European gene pool. 

 

Ericsson, T. A., Y. Takeuchi, et al. (2003). "Identification of receptors for pig endogenous retrovirus." 
PNAS 100(11): 6759-6764. 

 http://www.pnas.org/cgi/content/abstract/100/11/6759  

 Xenotransplantation of porcine tissues has the potential to treat a wide variety of major health 
problems including organ failure and diabetes. Balanced against the potential benefits of 
xenotransplantation, however, is the risk of human infection with a porcine microorganism. In 
particular, the transmission of porcine endogenous retrovirus (PERV) is a major concern 
[Chapman, L. E. & Bloom, E. T. (2001) J. Am. Med. Assoc. 285, 2304-2306]. Here we report the 
identification of two, sequence-related, human proteins that act as receptors for PERV-A, 
encoded by genes located on chromosomes 8 and 17. We also describe homologs from baboon 
and porcine cells that also are active as receptors. Conversely, activity could not be 
demonstrated with a syntenic murine receptor homolog. Sequence analysis indicates that PERV-
A receptors [human PERV-A receptor (HuPAR)-1, HuPAR-2, baboon PERV-A receptor 2, and 
porcine PERV-A receptor] are multiple membrane-spanning proteins similar to receptors for other 
gammaretroviruses. Expression is widespread in human tissues including peripheral blood 
mononuclear cells, but their biological functions are unknown. The identification of the PERV-A 
receptors opens avenues of research necessary for a more complete assessment of the retroviral 
risks of pig to human xenotransplantation. 
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genome." PNAS 101(45): 15967-15969. 
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 The Y chromosome of organisms with male heterogamety is expected to show reduced levels of 
genetic diversity, because the effective population size is one-fourth that of autosomes. However, 
studies in mammals, flies, and plants show that Y chromosome diversity is lower than expected 
even when differences in effective population size are taken into account. This may be explained 
by skewed reproductive success among males, leading to low male effective population size, or 
by a strong role of selection in shaping levels of nucleotide diversity in nonrecombining 
chromosomes. We tested these hypotheses in a system with female heterogamety by estimating 
nucleotide diversity in the female-specific W chromosome of the domestic chicken by 
resequencing of 7,643 base pairs in 47 birds from 10 highly divergent breeds. The screening 
revealed only one single segregating site, which is in sharp contrast to our previous observation, 
using a similar panel of birds of, on average, one segregating site every 39 base pairs in 
autosomal sequence. When taking sex-specific mutation rates and differences in effective 
population size into account, the observed degree of W chromosome polymorphism is 28-fold 
lower than expected for the frequency of segregating sites and 13-fold lower than expected for 
estimates of nucleotide diversity (autosomes, 6.5 x 10-3; W, 7.0 x 10-5). We note that selection is 
the only factor that can explain the reduced diversity in the sex-limited chromosome irrespective 
of mode of reproduction or whether there is male or female heterogamety. Reduced variability in 
female-specific W chromosomes is not easily explained by sexual selection. 

 

Fearnhead, N. S., J. L. Wilding, et al. (2004). "Multiple rare variants in different genes account for 
multifactorial inherited susceptibility to colorectal adenomas." PNAS 101(45): 15992-15997. 

 http://www.pnas.org/cgi/content/abstract/101/45/15992  

 Clear-cut inherited Mendelian traits, such as familial adenomatous polyposis or hereditary 
nonpolyposis colorectal cancer, account for <4% of colorectal cancers. Another 20% of all 
colorectal cancers are thought to occur in individuals with a significant inherited multifactorial 
susceptibility to colorectal cancer that is not obviously familial. Incompletely penetrant, 
comparatively rare missense variants in the adenomatous polyposis coli gene, which is 
responsible for familial adenomatous polyposis, have been described in patients with multiple 
colorectal adenomas. These variants represent a category of variation that has been suggested, 
quite generally, to account for a substantial fraction of such multifactorial inherited susceptibility. 
The aim of this study was to explore this rare variant hypothesis for multifactorial inheritance by 
using multiple colorectal adenomas as the model. Patients with multiple adenomas were 
screened for germ-line variants in a panel of candidate genes. Germ-line DNA was obtained from 
124 patients with between 3 and 100 histologically proven synchronous or metachronous 
adenomatous polyps. All patients were tested for the adenomatous polyposis coli variants I1307K 
and E1317Q, and variants were also sought in AXIN1 (axin), CTNNB1 ({beta}-catenin), and the 
mismatch repair genes hMLH1 and hMSH2. The control group consisted of 483 random controls. 
Thirty of 124 (24.9%) patients carried potentially pathogenic germ-line variants as compared with 
55 ({approx}12%) of the controls. This overall difference is highly significant, suggesting that 
many rare variants collectively contribute to the inherited susceptibility to colorectal adenomas. 

 

Hinman, V. F., A. T. Nguyen, et al. (2003). "Developmental gene regulatory network architecture across 
500 million years of echinoderm evolution." PNAS 100(23): 13356-13361. 



 http://www.pnas.org/cgi/content/abstract/100/23/13356  

 Evolutionary change in morphological features must depend on architectural reorganization of 
developmental gene regulatory networks (GRNs), just as true conservation of morphological 
features must imply retention of ancestral developmental GRN features. Key elements of the 
provisional GRN for embryonic endomesoderm development in the sea urchin are here compared 
with those operating in embryos of a distantly related echinoderm, a starfish. These animals 
diverged from their common ancestor 520-480 million years ago. Their endomesodermal fate 
maps are similar, except that sea urchins generate a skeletogenic cell lineage that produces a 
prominent skeleton lacking entirely in starfish larvae. A relevant set of regulatory genes was 
isolated from the starfish Asterina miniata, their expression patterns determined, and effects on 
the other genes of perturbing the expression of each were demonstrated. A three-gene feedback 
loop that is a fundamental feature of the sea urchin GRN for endoderm specification is found in 
almost identical form in the starfish: a detailed element of GRN architecture has been retained 
since the Cambrian Period in both echinoderm lineages. The significance of this retention is 
highlighted by the observation of numerous specific differences in the GRN connections as well. 
A regulatory gene used to drive skeletogenesis in the sea urchin is used entirely differently in the 
starfish, where it responds to endomesodermal inputs that do not affect it in the sea urchin 
embryo. Evolutionary changes in the GRNs since divergence are limited sharply to certain cis-
regulatory elements, whereas others have persisted unaltered. 

 

Aanen, D. K., P. Eggleton, et al. (2002). "The evolution of fungus-growing termites and their mutualistic 
fungal symbionts." PNAS 99(23): 14887-14892. 

 http://www.pnas.org/cgi/content/abstract/99/23/14887  

 We have estimated phylogenies of fungus-growing termites and their associated mutualistic fungi 
of the genus Termitomyces using Bayesian analyses of DNA sequences. Our study shows that 
the symbiosis has a single African origin and that secondary domestication of other fungi or 
reversal of mutualistic fungi to a free-living state has not occurred. Host switching has been 
frequent, especially at the lower taxonomic levels, and nests of single termite species can have 
different symbionts. Data are consistent with horizontal transmission of fungal symbionts in both 
the ancestral state of the mutualism and most of the extant taxa. Clonal vertical transmission of 
fungi, previously shown to be common in the genus Microtermes (via females) and in the species 
Macrotermes bellicosus (via males) [Johnson, R. A., Thomas, R. J., Wood, T. G. & Swift, M. J. 
(1981) J. Nat. Hist. 15, 751-756], is derived with two independent origins. Despite repeated host 
switching, statistical tests taking phylogenetic uncertainty into account show a significant 
congruence between the termite and fungal phylogenies, because mutualistic interactions at 
higher taxonomic levels show considerable specificity. We identify common characteristics of 
fungus-farming evolution in termites and ants, which apply despite the major differences between 
these two insect agricultural systems. We hypothesize that biparental colony founding may have 
constrained the evolution of vertical symbiont transmission in termites but not in ants where 
males die after mating. 

 

Kumar, S., G. K. Christophides, et al. (2003). "The role of reactive oxygen species on Plasmodium 
melanotic encapsulation in Anopheles gambiae." PNAS 100(24): 14139-14144. 

 http://www.pnas.org/cgi/content/abstract/100/24/14139  

 Malaria transmission depends on the competence of some Anopheles mosquitoes to sustain 
Plasmodium development (susceptibility). A genetically selected refractory strain of Anopheles 



gambiae blocks Plasmodium development, melanizing, and encapsulating the parasite in a 
reaction that begins with tyrosine oxidation, and involves three quantitative trait loci. 
Morphological and microarray mRNA expression analysis suggest that the refractory and 
susceptible strains have broad physiological differences, which are related to the production and 
detoxification of reactive oxygen species. Physiological studies corroborate that the refractory 
strain is in a chronic state of oxidative stress, which is exacerbated by blood feeding, resulting in 
increased steady-state levels of reactive oxygen species, which favor melanization of parasites 
as well as Sephadex beads. 

 

Timm, J., F. A. Post, et al. (2003). "Differential expression of iron-, carbon-, and oxygen-responsive 
mycobacterial genes in the lungs of chronically infected mice and tuberculosis patients." PNAS 
100(24): 14321-14326. 

 http://www.pnas.org/cgi/content/abstract/100/24/14321  

 Pathogenetic processes that facilitate the entry, replication, and persistence of Mycobacterium 
tuberculosis (MTB) in the mammalian host likely include the regulated expression of specific sets 
of genes at different stages of infection. Identification of genes that are differentially expressed in 
vivo would provide insights into host-pathogen interactions in tuberculosis (TB); this approach 
might be particularly valuable for the study of human TB, where experimental opportunities are 
limited. In this study, the levels of selected MTB mRNAs were quantified in vitro in axenic culture, 
in vivo in the lungs of mice, and in lung specimens obtained from TB patients with active disease. 
We report the differential expression of MTB mRNAs associated with iron limitation, alternative 
carbon metabolism, and cellular hypoxia, conditions that are thought to exist within the 
granulomatous lesions of TB, in the lungs of wild-type C57BL/6 mice as compared with bacteria 
grown in vitro. Analysis of the same set of mRNAs in lung specimens obtained from TB patients 
revealed differences in MTB gene expression in humans as compared with mice. 

 

Qin, M., J. Kang, et al. (2002). "Increased rates of cerebral glucose metabolism in a mouse model of 
fragile X mental retardation." PNAS 99(24): 15758-15763. 

 http://www.pnas.org/cgi/content/abstract/99/24/15758  

 In humans, failure to express the fragile X mental retardation protein (FMRP) gives rise to fragile 
X syndrome, the most common form of inherited mental retardation. A fragile X knockout (fmr1 
KO) mouse has been described that has some of the characteristics of patients with fragile X 
syndrome, including immature dendritic spines and subtle behavioral deficits. In our behavioral 
studies, fmr1 KO mice exhibited hyperactivity and a higher rate of entrance into the center of an 
open field compared with controls, suggesting decreased levels of anxiety. Our finding of 
impaired performance of fmr1 KO mice on a passive avoidance task is suggestive of a deficit in 
learning and memory. In an effort to understand what brain regions are involved in the behavioral 
abnormalities, we applied the [14C]deoxyglucose method for the determination of cerebral 
metabolic rates for glucose (CMRglc). We measured CMRglc in 38 regions in adult male fmr1 KO 
and WT littermates. We found CMRglc was higher in all 38 regions in fmr1 KO mice, and in 26 of 
the regions, differences were statistically significant. Differences in CMRglc ranged from 12% to 
46%, and the greatest differences occurred in regions of the limbic system and primary sensory 
and posterior parietal cortical areas. Regions most affected are consistent with behavioral 
deficiencies and regions in which FMRP expression is highest. Higher CMRglc in fragile X mice 
may be a function of abnormalities found in dendritic spines. 

 



Kuwahara, T., A. Yamashita, et al. (2004). "Genomic analysis of Bacteroides fragilis reveals extensive 
DNA inversions regulating cell surface adaptation." PNAS 101(41): 14919-14924. 

 http://www.pnas.org/cgi/content/abstract/101/41/14919  

 Bacteroides are predominant human colonic commensals, but the principal pathogenic species, 
Bacteroides fragilis (BF), lives closely associated with the mucosal surface, whereas a second 
major species, Bacteroides thetaiotaomicron (BT), concentrates within the colon. We find 
corresponding differences in their genomes, based on determination of the genome sequence of 
BF and comparative analysis with BT. Both species have acquired two mechanisms that 
contribute to their dominance among the colonic microbiota: an exceptional capability to use a 
wide range of dietary polysaccharides by gene amplification and the capacity to create variable 
surface antigenicities by multiple DNA inversion systems. However, the gene amplification for 
polysaccharide assimilation is more developed in BT, in keeping with its internal localization. In 
contrast, external antigenic structures can be changed more systematically in BF. Thereby, at the 
mucosal surface, where microbes encounter continuous attack by host defenses, BF evasion of 
the immune system is favored, and its colonization and infectious potential are increased. 

 

Bader, A. G., K. A. Felts, et al. (2003). "Y box-binding protein 1 induces resistance to oncogenic 
transformation by the phosphatidylinositol 3-kinase pathway." PNAS 100(21): 12384-12389. 

 http://www.pnas.org/cgi/content/abstract/100/21/12384  

 Y box-binding protein 1 (YB-1) is a multifunctional protein that can act as a regulator of 
transcription and of translation. In chicken embryo fibroblasts transformed by the oncoproteins 
P3k (phosphatidylinositol 3-kinase) or Akt, YB-1 is transcriptionally down-regulated. Expression of 
YB-1 from a retroviral vector induces a strong cellular resistance to transformation by P3k or Akt 
but does not affect sensitivity to transformation by other oncoproteins, such as Src, Jun, or Qin. 
The YB-1-expressing cells assume a tightly adherent, flat phenotype, with YB-1 localized in the 
cytoplasm, and show a greatly reduced saturation density. Both cap-dependent and cap-
independent translation is inhibited in these cells, but the activity of Akt remains unaffected, 
suggesting that YB-1 functions downstream of Akt. A YB-1 protein with a loss-of-function 
mutation in the RNA-binding motif no longer binds to the mRNA cap structure, is localized in the 
cell nucleus, does not induce the flat cellular phenotype, and fails to interfere with P3k- or Akt-
induced oncogenic transformation. This mutant also does not inhibit cap-dependent or cap-
independent translation. These results suggest that YB-1 acts like a rapamycin mimic, inhibiting 
translational events that are required in phosphatidylinositol 3-kinase-driven oncogenic 
transformation. 

 

Cong, B., J. Liu, et al. (2002). "Natural alleles at a tomato fruit size quantitative trait locus differ by 
heterochronic regulatory mutations." PNAS 99(21): 13606-13611. 

 http://www.pnas.org/cgi/content/abstract/99/21/13606  

 fw2.2 is a major quantitative trait locus that accounts for as much as 30% of the difference in fruit 
size between wild and cultivated tomatoes. Evidence thus far indicates that fw2.2 alleles 
modulate fruit size through changes in gene regulation rather than in the FW2.2 protein itself. To 
investigate the nature of these regulatory changes and the manner in which they may affect fruit 
size, a pair of nearly isogenic lines has been subjected to detailed developmental, transcriptional, 
mitotic, and in situ hybridization studies. The results indicate that the large- and small-fruited 
alleles of fw2.2 differ in peak transcript levels by [approx]1 week. Moreover, this difference in 



timing of expression is associated with concomitant changes in mitotic activity in the early stage 
of fruit development. The changes in timing of gene expression (heterochronic allelic variation), 
combined with overall differences in total transcript levels, are sufficient to account for a large 
portion phenotypic differences in fruit weight associated with the two alleles. 

 

Hamaguchi, M., J. L. Meth, et al. (2002). "DBC2, a candidate for a tumor suppressor gene involved in 
breast cancer." PNAS 99(21): 13647-13652. 

 http://www.pnas.org/cgi/content/abstract/99/21/13647  

 A previously uncharacterized gene, DBC2 (deleted in breast cancer), was cloned from a 
homozygously deleted region at human chromosome 8p21. DBC2 contains a highly conserved 
RAS domain and two putative protein interacting domains. Our analyses indicate that DBC2 is the 
best candidate tumor suppressor gene from this region. It lies within the epicenter of the deletions 
and is homozygously deleted in 3.5% (7/200) of breast tumors. Mutation analysis of DBC2 led to 
discovery of two instances of somatic missense mutations in breast tumor specimens, whereas 
no missense mutations were found in other candidates from the region. Unlike other genes in the 
region, expression of DBC2 is often extinguished in breast cancer cells or tissues. Moreover, our 
functional analysis revealed that DBC2 expression in breast cancer cells lacking DBC2 transcripts 
causes growth inhibition. By contrast, expression of a somatic mutant discovered in a breast 
cancer specimen does not suppress the growth of breast cancer cells. 

 

Ajdic, D., W. M. McShan, et al. (2002). "Genome sequence of Streptococcus mutans UA159, a cariogenic 
dental pathogen." PNAS 99(22): 14434-14439. 

 http://www.pnas.org/cgi/content/abstract/99/22/14434  

 Streptococcus mutans is the leading cause of dental caries (tooth decay) worldwide and is 
considered to be the most cariogenic of all of the oral streptococci. The genome of S. mutans 
UA159, a serotype c strain, has been completely sequenced and is composed of 2,030,936 base 
pairs. It contains 1,963 ORFs, 63% of which have been assigned putative functions. The genome 
analysis provides further insight into how S. mutans has adapted to surviving the oral 
environment through resource acquisition, defense against host factors, and use of gene 
products that maintain its niche against microbial competitors. S. mutans metabolizes a wide 
variety of carbohydrates via nonoxidative pathways, and all of these pathways have been 
identified, along with the associated transport systems whose genes account for almost 15% of 
the genome. Virulence genes associated with extracellular adherent glucan production, adhesins, 
acid tolerance, proteases, and putative hemolysins have been identified. Strain UA159 is 
naturally competent and contains all of the genes essential for competence and quorum sensing. 
Mobile genetic elements in the form of IS elements and transposons are prominent in the genome 
and include a previously uncharacterized conjugative transposon and a composite transposon 
containing genes for the synthesis of antibiotics of the gramicidin/bacitracin family; however, no 
bacteriophage genomes are present. 
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 http://www.pnas.org/cgi/content/abstract/99/22/14554  



 Dopamine is an important neurotransmitter in the central nervous system of both Drosophila and 
mammals. Despite the evolutionary distance, functional parallels exist between the fly and 
mammalian dopaminergic systems, with both playing roles in modulating locomotor activity, 
sexual function, and the response to drugs of abuse. In mammals, dopamine exerts its effects 
through either dopamine 1-like (D1-like) or D2-like G protein-coupled receptors. Although 
pharmacologic data suggest the presence of both receptor subtypes in insects, only cDNAs 
encoding D1-like proteins have been isolated previously. Here we report the cloning and 
characterization of a newly discovered Drosophila dopamine receptor. Sequence analysis reveals 
that this putative protein shares highest homology with known mammalian dopamine 2-like 
receptors. Eight isoforms of the Drosophila D2-like receptor (DD2R) transcript have been 
identified, each the result of alternative splicing. The encoded heptahelical receptors range in size 
from 461 to 606 aa, with variability in the length and sequence of the third intracellular loop. 
Pharmacologic assessment of three DD2R isoforms, DD2R-606, DD2R-506, and DD2R-461, 
revealed that among the endogenous biogenic amines, dopamine is most potent at each 
receptor. As established for mammalian D2-like receptors, stimulation of the Drosophila 
homologs with dopamine triggers pertussis toxin-sensitive Gi/o-mediated signaling. The D2-like 
receptor agonist, bromocriptine, has nanomolar potency at DD2R-606, -506, and -461, whereas 
multiple D2-like receptor antagonists (as established with mammalian receptors) have markedly 
reduced if any affinity when assessed at the fly receptor isoforms. The isolation of cDNAs 
encoding Drosophila D2-like receptors extends the range of apparent parallels between the 
dopaminergic system in flies and mammals. Pharmacologic and genetic manipulation of the 
DD2Rs will provide the opportunity to better define the physiologic role of these proteins in vivo 
and further explore the utility of invertebrates as a model system for understanding dopaminergic 
function in higher organisms. 

 

Lavitrano, M., M. L. Bacci, et al. (2002). "Efficient production by sperm-mediated gene transfer of human 
decay accelerating factor (hDAF) transgenic pigs for xenotransplantation." PNAS 99(22): 14230-
14235. 

 http://www.pnas.org/cgi/content/abstract/99/22/14230  

 A large number of hDAF transgenic pigs to be used for xenotransplantation research were 
generated by using sperm-mediated gene transfer (SMGT). The efficiency of transgenesis 
obtained with SMGT was much greater than with any other method. In the experiments reported, 
up to 80% of pigs had the transgene integrated into the genome. Most of the pigs carrying the 
hDAF gene transcribed it in a stable manner (64%). The great majority of pigs that transcribed the 
gene expressed the protein (83%). The hDAF gene was transmitted to progeny. Expression was 
stable and found in caveolae as it is in human cells. The expressed gene was functional based on 
in vitro experiments performed on peripheral blood mononuclear cells. These results show that 
our SMGT approach to transgenesis provides an efficient procedure for studies involving large 
animal models. 
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computational prediction of a positively selected ligand-binding domain." PNAS 100(18): 10364-
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 Toll-like receptor 4 (TLR4) is a cell-surface receptor that activates innate and adaptive immune 
responses. Because it recognizes a broad class of pathogen-associated molecular patterns 
presented by lipopolysaccharides and lipoteichoic acid, TLR4 is a candidate gene for resistance 
to a large number of diseases. In particular, mouse models suggest TLR4 as a candidate gene 



for resistance to major agents in bovine respiratory disease and Johne's disease. The coding 
sequence of bovine TLR4 is divided into three exons, with intron/exon boundaries and intron 
sizes similar to those of human TLR4 transcript variant 1. We amplified each exon in 40 
individuals from 11 breeds and screened the sequence for single-nucleotide polymorphisms 
(SNPs). We identified 32 SNPs, 28 of which are in the coding sequence, for an average of one 
SNP per 90 bp of coding sequence. Eight SNPs were nonsynonymous and potentially alter 
specificity of pathogen recognition or efficiency of signaling. To evaluate the functional 
importance of these SNPs, we used codon-substitution models to detect diversifying selection in 
an extracellular region that may physically interact with ligands. One nonsynonymous SNP is 
located within this region, and other substitutions are in adjacent regions that may interact with 
coreceptor molecules. The 32 SNPs were found in 20 haplotypes that can be assigned to 
geographic ranges of origin. Haplotype-tagging SNP analysis indicated that 12 SNPs need to be 
genotyped to distinguish these 20 haplotypes. These data provide a basic understanding of 
bovine TLR4 sequence variation and supply haplotype markers for disease association studies. 

 

Busto, R., A. V. Schally, et al. (2002). "The expression of growth hormone-releasing hormone (GHRH) 
and splice variants of its receptor in human gastroenteropancreatic carcinomas." PNAS 99(18): 
11866-11871. 

 http://www.pnas.org/cgi/content/abstract/99/18/11866  

 Splice variants (SVs) of receptors for growth hormone-releasing hormone (GHRH) have been 
found in primary human prostate cancers and diverse human cancer cell lines. GHRH 
antagonists inhibit growth of various experimental human cancers, including pancreatic and 
colorectal, xenografted into nude mice or cultured in vitro, and their antiproliferative action could 
be mediated in part through SVs of GHRH receptors. In this study we examined the expression of 
mRNA for GHRH and for SVs of its receptors in tumors of human pancreatic, colorectal, and 
gastric cancer cell lines grown in nude mice. mRNA for both GHRH and SV1 isoform of GHRH 
receptors was expressed in tumors of pancreatic (SW1990, PANC-1, MIA PaCa-2, Capan-1, 
Capan-2, and CFPAC1), colonic (COLO 320DM and HT-29), and gastric (NCI-N87, HS746T, and 
AGS) cancer cell lines; mRNA for SV2 was also present in Capan-1, Capan-2, CFPAC1, HT-29, 
and NCI-N87 tumors. In proliferation studies in vitro, the growth of pancreatic, colonic, and gastric 
cancer cells was stimulated by GHRH(1-29)NH2 and inhibited by GHRH antagonist JV-1-38. The 
stimulation of some gastroenteropancreatic cancer cells by GHRH was followed by an increase in 
cAMP production, and GHRH antagonist JV-1-38 competitively inhibited this effect. Our study 
indicates the presence of an autocrine/paracrine stimulatory loop based on GHRH and SV1 of 
GHRH receptors in human pancreatic, colorectal, and gastric cancers. The finding of SV1 
receptor in human cancers provides an approach to an antitumor therapy based on the blockade 
of this receptor by specific GHRH antagonists. 
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13306-13311. 

 http://www.pnas.org/cgi/content/abstract/101/36/13306  

 Somatic mutations in the tyrosine kinase (TK) domain of the epidermal growth factor receptor 
(EGFR) gene are reportedly associated with sensitivity of lung cancers to gefitinib (Iressa), kinase 
inhibitor. In-frame deletions occur in exon 19, whereas point mutations occur frequently in codon 
858 (exon 21). We found from sequencing the EGFR TK domain that 7 of 10 gefitinib-sensitive 
tumors had similar types of alterations; no mutations were found in eight gefitinib-refractory 
tumors (P = 0.004). Five of seven tumors sensitive to erlotinib (Tarceva), a related kinase inhibitor 



for which the clinically relevant target is undocumented, had analogous somatic mutations, as 
opposed to none of 10 erlotinib-refractory tumors (P = 0.003). Because most mutation-positive 
tumors were adenocarcinomas from patients who smoked <100 cigarettes in a lifetime ("never 
smokers"), we screened EGFR exons 2-28 in 15 adenocarcinomas resected from untreated 
never smokers. Seven tumors had TK domain mutations, in contrast to 4 of 81 non-small cell lung 
cancers resected from untreated former or current smokers (P = 0.0001). Immunoblotting of 
lysates from cells transiently transfected with various EGFR constructs demonstrated that, 
compared to wild-type protein, an exon 19 deletion mutant induced diminished levels of 
phosphotyrosine, whereas the phosphorylation at tyrosine 1092 of an exon 21 point mutant was 
inhibited at 10-fold lower concentrations of drug. Collectively, these data show that 
adenocarcinomas from never smokers comprise a distinct subset of lung cancers, frequently 
containing mutations within the TK domain of EGFR that are associated with gefitinib and erlotinib 
sensitivity. 

 

Hubert, N. and M. W. Hentze (2002). "Previously uncharacterized isoforms of divalent metal transporter 
(DMT)-1: Implications for regulation and cellular function." PNAS 99(19): 12345-12350. 

 http://www.pnas.org/cgi/content/abstract/99/19/12345  

 Divalent metal transporter 1 (DMT1) mediates apical iron uptake into duodenal enterocytes and 
also transfers iron from the endosome into the cytosol after cellular uptake via the transferrin 
receptor. Hence, mutations in DMT1 cause systemic iron deficiency and anemia. DMT1 mRNA 
levels are increased in the duodenum of iron-deficient animals. This regulation has been 
observed for DMT1 mRNA harboring an iron-responsive element (IRE) in its 3' UTR, but not for a 
processing variant lacking a 3'UTR IRE, suggesting that the IRE regulates the expression of 
DMT1 mRNA in response to iron levels. Here, we show that iron regulation of DMT1 involves the 
expression of a previously unrecognized upstream 5' exon (exon 1A) of the human and murine 
DMT1 gene. The expression of this previously uncharacterized 5' exon is tissue-specific and 
particularly prevalent in the duodenum and kidney. It adds an in-frame AUG translation initiation 
codon extending the DMT1 ORF by a conserved sequence of 29-31 amino acids. In combination 
with the IRE- and non-IRE variants in the 3'UTR, our results reveal the existence of four DMT1 
mRNA isoforms predicting the synthesis of four different DMT1 proteins. We show that two 
regulatory regions, the 5' promoter/exon 1A region and the IRE-containing terminal exon 
participate in iron regulation of DMT1 expression, which operate in a tissue-specific way. These 
results uncover an unexpected complexity of DMT1 expression and regulation, with implications 
for understanding the physiology, cell biology, and pathophysiology of mammalian iron 
metabolism. 
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 http://www.pnas.org/cgi/content/abstract/101/39/14264  

 Unlike peripheral nervous system neurons and certain groups of nerve cells in the CNS, cortical 
projection neurons are tolerant of axonal lesions. This resistance is incongruent with the massive 
death of pyramidal neurons in age-associated neurodegenerative diseases that proceed along 
corticocortical connections. Some insights have emerged from our previous work showing that 
pyramidal cells in piriform cortex undergo classical apoptosis within 24 h after bulbectomy via 
transsynaptic, but not retrograde, signaling. These findings allow the investigation of cellular and 
molecular changes that take place in the context of experimental cortical degeneration. In the 
present study, we show that the transsynaptic death of pyramidal neurons in piriform cortex is a 
nitric oxide-mediated event signaled by activated interneurons in layer I. Thus, we demonstrate 



that cortical interneurons play an essential role in transducing injury to apoptotic signaling that 
selectively targets pyramidal neurons. We propose that this mechanism may be generic to 
cortical degenerations and amenable to therapeutic interventions. 
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tumor suppressor gene." PNAS 100(20): 11517-11522. 

 http://www.pnas.org/cgi/content/abstract/100/20/11517  

 Frequent allelic loss at human chromosome 11q23-q24 occurs in a wide variety of cancers, 
suggesting that this region may harbor a tumor suppressor gene. By constructing a physical map 
of the LOH11CR2 minimal region of loss on 11q23-q24 associated with lung and breast 
carcinomas, we were able to clone a hereditary translocation, t(11;12)(q23;q24), in a patient with 
early-onset breast cancer and family history of cancer. The breakpoint was found within 6 kb of 
the BCSC-1 candidate tumor suppressor gene located in the LOH11CR2 region whereas 
additional loss of heterozygosity (LOH) analysis in breast and ovarian tumors, including that of 
the patient with the t(11;12)(q23;q24), implicated the BCSC-1 locus as the primary target of 
deletion. Northern analysis of the BCSC-1 mRNA revealed a lack of expression in 33 of 41 (80%) 
tumor cell lines, and its ectopic expression led to the suppression of colony formation in vitro and 
tumorigenicity in vivo. These data suggest that BCSC-1 may exert a tumor suppressor activity 
and is a likely target of the LOH observed on 11q23-q24 in cancer. 
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transient hepadnaviral infection." PNAS 100(20): 11652-11659. 

 http://www.pnas.org/cgi/content/abstract/100/20/11652  

 We estimated the amount of hepatocyte turnover in the livers of three woodchucks undergoing 
clearance of a transient woodchuck hepatitis infection by determining the fate of integrated viral 
DNA as a genetic marker of the infected cell population. Integrated viral DNA was found to persist 
in liver tissue from recovered animals at essentially undiminished levels of 1 viral genome per 
1,000-3,000 liver cells, suggesting that the hepatocytes in the recovered liver were derived 
primarily from the infected cell population. We determined the single and multicopy distribution of 
distinct viral cell junctions isolated from small pieces of liver after clearance of the infection to 
determine the cumulative amount of hepatocyte proliferation that had occurred during recovery. 
We estimated that proliferation was equivalent to a minimum of 0.7-1 complete random turnovers 
of the hepatocyte population of the liver. Our results indicated that during resolution of the 
transient infections a large fraction of the infected hepatocyte population was killed and replaced 
by hepatocyte cell division. 
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biosensor chips." PNAS 100(20): 11559-11564. 
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 Single-nucleotide polymorphisms (SNPs) constitute the bulk of human genetic variation and 
provide excellent markers to identify genetic factors contributing to complex disease 
susceptibility. A rapid, sensitive, and inexpensive assay is important for large-scale SNP scoring. 
Here we report the development of a multiplex SNP detection system using silicon chips coated 



to create a thin-film optical biosensor. Allele-discriminating, aldehyde-labeled oligonucleotides are 
arrayed and covalently attached to a hydrazinederivatized chip surface. Target sequences (e.g., 
PCR amplicons) then are hybridized in the presence of a mixture of biotinylated detector probes, 
one for each SNP, and a thermostable DNA ligase. After a stringent wash (0.01 M NaOH), 
ligation of biotinylated detector probes to perfectly matched capture oligomers is visualized as a 
color change on the chip surface (gold to blue/purple) after brief incubations with an anti-biotin 
IgG-horseradish peroxidase conjugate and a precipitable horseradish peroxidase substrate. 
Testing of PCR fragments is completed in 30-40 min. Up to several hundred SNPs can be 
assayed on a 36-mm2 chip, and SNP scoring can be done by eye or with a simple digital-camera 
system. This assay is extremely robust, exhibits high sensitivity and specificity, and is format-
flexible and economical. In studies of mutations associated with risk for venous thrombosis and 
genotyping/haplotyping of African-American samples, we document high-fidelity analysis with 0 
misassignments in 500 assays performed in duplicate. 
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