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Adamski, F. M., K. M. Timms, et al. (1999). "A unique isoform of phospholipase C[beta]4 highly 
expressed in the cerebellum and eye." Biochimica et Biophysica Acta (BBA) - Gene Structure and 
Expression 1444(1): 55. 
 http://www.sciencedirect.com/science/article/B6T1V-3VS7M79-

6/2/afce3483aeb46098819917f3c808d9ed  

 We report a unique isoform of PLC[beta]4 in rat, PLC[beta]4c, that has an additional 37-
nucleotide exon inserted between nucleotides 3459-3460 of the previously published 
PLC[beta]4a coding sequence. This insertion results in replacement of 22 amino acid residues at 
the carboxyl terminal tail of PLC[beta]4a with 41 unique residues. A human EST for PLC[beta]4 
also contains this exon and this exon was mapped to within a 5.5 kb intron of the human 
PLC[beta]4 gene. PLC[beta]4c is the third PLC[beta]4 isoform to be identified which has a unique 
carboxyl-terminal tail. PLC[beta]4b differs from PLC[beta]4a by truncation 162 amino acid 
residues from the carboxyl terminus which are replaced with 10 distinct amino acid residues. 
Reverse transcription-polymerase chain reaction experiments show that both PLC[beta]4a and 
PLC[beta]4c mRNA are expressed throughout the rat brain and that PLC[beta]4c mRNA is highly 
expressed in the eye and cerebellum. RNase protection assays demonstrate that both 
PLC[beta]4a and PLC[beta]4c transcripts are abundant in the cerebellum. The different carboxyl 
terminal tails of PLC[beta]4 isoforms may allow for differential targeting and subcellular 
localization, contributing to regulation of PLC [beta]4-mediated signal transduction. 

 

Andreoni, F., A. Ruzzo, et al. (2000). "Structure of the 5' region of the human hexokinase type I (HKI) 
gene and identification of an additional testis-specific HKI mRNA." Biochimica et Biophysica Acta 
(BBA) - Gene Structure and Expression 1493(1-2): 19. 

 http://www.sciencedirect.com/science/article/B6T1V-414N39C-
3/2/ff33786d47c58dfa5a00d394f6e21f81  

 We previously reported the structure of the human hexokinase type I (HKI) gene and provided 
direct evidence of an alternative red blood cell-specific exon 1 located in the 5' flanking region of 
the gene. Three unique HKI mRNA species have also been described in human spermatogenic 
cells. These mRNAs contain a testis-specific sequence not present in somatic cell HKI, but lack 
the sequence for the porin-binding domain necessary for HKI to bind to porin on the outer 
mitochondrial membrane. The present study reports a new mRNA isoform, hHKI-td, isolated from 
human sperm. hHKI-td mRNA contains both a testis-specific sequence at the 5' end common to 
the three other mRNA isoforms and an additional unique sequence. Screening of a cosmid library 
and analysis of the cosmids containing the HKI gene revealed that testis-specific sequences are 
encoded by six different exons. Five of these exons are located upstream from the somatic exon 
1 (5.6-30 kb) and one within intron 1. This study shows that a single human HKI gene spanning at 



least 100 kb encodes multiple transcripts that are generated by alternative splicing of different 5' 
exons. Testis-specific transcripts are probably produced by a separate promoter that induces the 
expression of the HKI gene in spermatogenic cells. 

 

Barbeau, B., D. Bergeron, et al. (1996). "Characterization of the human and mouse Fli-1 promoter 
regions." Biochimica et Biophysica Acta (BBA) - Gene Structure and Expression 1307(2): 220. 

 http://www.sciencedirect.com/science/article/B6T1V-3W498CG-
M/2/8c92b1fa161b978a35a58a5c7ef49277  

 Overexpression of the Fli-1 gene has been shown to be involved in retrovirus-induced mouse 
tumors. Cloning of the 5' flanking sequence of the mouse and human Fli-1 exon 1 was performed. 
At least two major transcription initiation sites were localized respectively at 143 and 114 
nucleotides upstream of the previously defined mouse Fli-1 cDNA 5' end. The sequences flanking 
the CAP sites show good conservation between human and mouse (94%). The promoter region 
contains a potential TATA box lying 30 bp from one of the major identified CAP sites. Several 
conserved elements,such as GATA, EBS, GC rich, AP-2, AP-3 elements and a repetition of GA 
were observed next to the two major CAP sites. Furthermore, this latter was shown to form a H-
DNA structure in vitro by S1 nuclease sensitivity experiments. The highly conserved 5' non-
translated region of exon 1 is predicted to form a very stable hairpin structure which could 
regulate the Fli-1 expression at the post-transcriptional level. In Cas-Br-E-induced tumors all the 
proviruses are found clustered within 35 nucleotides directly upstream the Fli-1 ATG start codon, 
thus deleting the hairpin structure from the transcript. Promoter activity was tested using the CAT 
reporter gene transfected in mouse and human erythroid cell lines. No promoter activity could be 
detected with various mouse Fli-1 promoter-CAT constructs containing 600 bp of the 5' flanking 
region, the complete exon 1, the 5' end of intron 1 and/or retroviral LTR sequence. Constructions 
of the human homologue containing nearly 1.5 kbp of Fli-1 5' flanking region was also inactive in 
transfected cells. These results suggest that multiple levels of regulation might control the Fli-1 
expression. 

 

Blomberg, L. A., W. Y. Chan, et al. (2002). "Molecular cloning and characterization of a novel gene 
upregulated early during postnatal rat lung development." Biochimica et Biophysica Acta (BBA) - 
Gene Structure and Expression 1574(3): 391. 

 http://www.sciencedirect.com/science/article/B6T1V-44PVRDC-
3/2/21037cdbc7e579c964d2effe0029064b  

 Alveoli form, in part, by subdivision (septation) of saccules constituting the gas exchange region 
of the immature lung. Rat lungs septate from postnatal day 4 through 14 but alveoli in male rats 
continue to form, by other means, until about age 44 days. In rats, we sought to identify genes 
involved in septation. Using differential display reverse transcription polymerase chain reaction, 
we cloned a cDNA, rA5D3, that had 1270 bp with an open reading frame encoding a putative 
polypeptide of 165 amino acids containing potential leucine zipper motifs and phosphorylation 
sites. Database searches indicated rA5D3 was a novel gene. rA5D3 RNA relative concentration 
increased 1.7-fold between postnatal days 4 and 8, decreased 4-fold between days 8 and 14, 
declined significantly thereafter but was still detected post alveolus formation. If the expression of 
rA5D3 protein resembles its RNA, its peak (postnatal day 8) is well after the onset of septation, 
suggesting a role other than the initiation of septation. 

 



Cairns, M. J. and V. Murray (1994). "Comparison of the sequence specificity of cis-
diamminedichloroplatinum (II) damage in guanine- and 7-deazaguanine-containing DNA." 
Biochimica et Biophysica Acta (BBA) - Gene Structure and Expression 1218(3): 315. 

 http://www.sciencedirect.com/science/article/B6T1V-47S5X6R-
87/2/83f69ae136c8898c56f7f9bee77a2ac1  

 The N7 of guanine is thought to be the primary target for adduct and crosslink formation between 
cisplatin and DNA. However, reactive sites in DNA other than the N7 of guanine may also 
participate in the formation of adducts with cisplatin. The possibility that these interactions arise 
and form DNA polymerase blocking lesions was investigated by primer extension reactions with 
Taq DNA polymerase. To differentiate between damage produced at relatively weak sites from 
those formed at the N7 of guanine, a modified DNA template was synthesised with the N7 of 
guanine replaced with a carbon atom. This was achieved in a PCR designed to incorporate 7-
deazaguanine instead of normal guanine. The sequence specificity of cisplatin damage in the 
modified and unmodified DNA substrates was compared (after linear amplification) by DNA 
sequencing gel analysis. For concentrations of cisplatin (1 to 5 [mu]M) that induce blocking 
lesions in normal DNA, no significant damage was observed in the modified DNA. This confirmed 
that the N7 of guanine is the major site of adduct formation in normal DNA. At higher 
concentrations of cisplatin (50 [mu]M and 100 [mu]M), lesions were found at AA dinucleotides 
and other novel sites in the modified DNA. These results indicate that the N7 of guanine is not 
required in the formation of some cisplatin adducts. 

 

Chan, J. Y. and M. Kwong (2000). "Impaired expression of glutathione synthetic enzyme genes in mice 
with targeted deletion of the Nrf2 basic-leucine zipper protein." Biochimica et Biophysica Acta 
(BBA) - Gene Structure and Expression 1517(1): 19. 

 http://www.sciencedirect.com/science/article/B6T1V-41WBB32-
2/2/c06719a63d5759a71844dcc66efebb30  

 Transcriptional activation of genes that play a role in detoxification of xenobiotics and defense 
against oxidative stress is mediated in part by the antioxidant response element (ARE). For 
example, it has been shown that the promoters for both the heavy and light chain [gamma]-
glutamylcysteine synthetase (GCSH and GCSL) genes require the ARE. CNC-bZIP factors, 
together with small Maf proteins, have been shown to bind as heterodimers to the NF-E2/AP-1 
element, which is similar to the consensus sequence for the ARE. Nrf1 and Nrf2, two widely 
expressed CNC-bZIP factors, have been implicated in the regulation of genes involved in 
oxidative stress response. In this study, we examined the effect of nrf2 mutation on the 
expression of genes involved in glutathione synthesis. We observed that transcripts for gcsH and 
gcsL genes were decreased in nrf2-/- fibroblasts and livers. Correspondingly, glutathione levels 
were decreased in Nrf2 deficient livers and fibroblasts. By transient transfection studies in nrf2-/- 
fibroblasts, we show that transcriptional activation of reporter constructs bearing the human 
GCSL promoter, as well as the functional ARE of GCSH promoter, required the activator protein 
Nrf2. By electrophoretic mobility shift assay, recombinant Nrf2 binds the ARE of the GCSL and 
GCSH promoters. Overexpression of Nrf2 cDNA restored glutathione (GSH) levels in nrf2-/- 
fibroblasts, which correlated with increased steady state levels of gcsH and gcsL transcripts. 
These results establish a link between Nrf2 transcription factor and GSH biosynthesis. 

 

Chavan, S. S., W. Tian, et al. (2002). "Characterization of the human homolog of the IL-4 induced gene-1 
(Fig1)." Biochimica et Biophysica Acta (BBA) - Gene Structure and Expression 1576(1-2): 70. 



 http://www.sciencedirect.com/science/article/B6T1V-45MDW5K-
4/2/16fb71d7006666fd2c4016ac369e4612  

 Mouse interleukin-four induced gene-1 (mFig1) maps to a region of susceptibility for systemic 
lupus erythematosus (SLE) that includes the Sle3 locus. To begin examining this relationship in 
humans, we have isolated and characterized the human homolog of mFig1. Human Fig1 (hFig1) 
has the same eight exon genomic structure as mFig1. The predicted 63-kDa protein, like mFig1, 
contains a signal peptide, a large internal sequence that is most similar (43% identical over 484 
amino acids) to -amino acid oxidase (LAAO), and a carboxy terminal domain with no similarity to 
known genes. When compared to the LAAO crystal structure, hFig1 conserves key residues 
thought to be involved in catalysis and binding of the flavin adenine dinucleotide cofactor. 
Surprisingly, the carboxy terminal domains of hFig1 and mFig1 have little similarity (Fig1, hFig1 
RNA is induced by interleukin-4 (IL-4) in B lymphocytes, and is primarily found in immune tissues. 
Finally, hFig1 maps to the predicted mFig1 syntenic region on human chromosome 19q13.3-
19q13.4, a hot spot for susceptibility to several autoimmune diseases, including SLE. 

 

Cikos, S., P. Gregor, et al. (2001). "Cloning of a novel biogenic amine receptor-like G protein-coupled 
receptor expressed in human brain." Biochimica et Biophysica Acta (BBA) - Gene Structure and 
Expression 1521(1-3): 66. 

 http://www.sciencedirect.com/science/article/B6T1V-442Y84S-
2/2/674e71f15d4e738c5439a905ae9828bc  

 We report the cloning and sequence of a novel gene, BALGR, which is coding for a candidate G 
protein-coupled receptor (GPCR) that is distantly related to the histamine, adrenergic, serotonin 
and dopamine receptors. The coding region of the human BALGR gene predicts a seven 
transmembrane domain receptor of 451 amino acids. BALGR has 42% amino acid identity to a 
Medaka fish 'orphan' GPCR. BALGR gene has been conserved throughout the mammalian 
evolution as indicated by Southern blot analysis. BALGR gene has been assigned to 
chromosome 1 by typing a panel of somatic cell hybrids and its exon/intron organization has been 
predicted. As determined by semiquantitative RT-PCR, expression of BALGR is relatively the 
highest in the human brain. A high level of BALGR transcript is also detected in testes. Within the 
brain, Northern blot analysis revealed relatively high expression in frontal and temporal lobes, 
occipital pole, amygdala and hippocampus. The preferential expression of BALGR in the areas of 
the human brain associated with cognition, learning and memory, and its conservation in 
evolution, indicate a potentially important biological function for this biogenic amine-like receptor 
and its putative neurotransmitter ligand. 

 

Dibbens, J. A., S. W. Polyak, et al. (2001). "Nucleotide sequence of the mouse VEGF 3'UTR and 
quantitative analysis of sites of polyadenylation." Biochimica et Biophysica Acta (BBA) - Gene 
Structure and Expression 1518(1-2): 57. 

 http://www.sciencedirect.com/science/article/B6T1V-42M1CPP-
7/2/e1bea1e95ef63f3c7f55fb3395850587  

 Sequencing of rat and human vascular endothelial growth factor (VEGF) cDNA clones has 
previously identified a 3' untranslated region of approximately 1.9 kb, although the apparent site 
of polyadenylation differed in the two species, despite a high degree of sequence conservation in 
the region. Neither site is preceded by a canonical AAUAAA polyadenylation signal, a situation 
frequently found in genes that are subject to alternative polyadenylation. We have sequenced 
2.25 kb of the 3' region of the mouse VEGF gene and mapped the usage of potential 



polyadenylation sites in fibroblasts cultured under both normoxic and hypoxic conditions. We find 
that two sites for polyadenylation are present in the mouse VEGF gene but the majority of 
transcripts contain the longer form of the 3'UTR and that their usage is not effected by 
environmental oxygen tension. 

 

Duffy, A. A., M. M. Martin, et al. (2004). "Transcriptional regulation of the AT1 receptor gene in 
immortalized human trophoblast cells." Biochimica et Biophysica Acta (BBA) - Gene Structure 
and Expression 1680(3): 158. 

 http://www.sciencedirect.com/science/article/B6T1V-4DFX25Y-
2/2/be1ca99bd34063e91dd9b451d45d588c  

 Studies investigating the mechanisms that govern the expression of the human angiotensin II 
(Ang II) type 1 receptor (hAT1R) gene have progressed slowly due to the lack of human cell lines 
that express the AT1R. Recently, however, an immortalized human trophoblast cell line (HTR-
8/SVNeo) was demonstrated to respond to Ang II. Therefore, we utilized this cell line to 
characterize the AT1R expressed on the cell surface and to investigate the mechanisms by which 
the hAT1R gene is regulated in these cells. HTR-8/SVNeo cells were shown to express functional 
high affinity AT1Rs having a Bmax value of 114[plus-or-minus sign]11 fmol/mg protein and a Kd 
value of 0.14[plus-or-minus sign]0.1 nM. Additionally, Ang II-induced IP3 production was 
mediated via the AT1R. Deletional analysis of the hAT1R promoter localized a major basal 
regulatory sequence within the -105 to -79 bp region, relative to the transcription start site, in 
HTR-8/SVNeo cells. Electrophoretic mobility shift assay (EMSA) and Chromatin 
Immunoprecipitation (ChIP) assay demonstrated that the transcription factors, Sp1 and Sp3, 
interact with this region of the hAT1R promoter in vitro and in vivo. Taken together, our data 
demonstrate that HTR-8/SVNeo cells express functional AT1Rs and that basal level expression 
of this gene is regulated, in part, by Sp1 and Sp3 in this cell line. 

 

Dutta, S., D. L. Gerhold, et al. (1997). "The cloning and overexpression of a cruciform binding protein 
from Ustilago maydis." Biochimica et Biophysica Acta (BBA) - Gene Structure and Expression 
1352(3): 258. 

 http://www.sciencedirect.com/science/article/B6T1V-3PSGXPY-
6/2/944c8cb56953d3e9e0001b0c02b4ef4c  

 The structural gene HMP1 encoding a cruciform DNA binding protein from Ustilago maydis has 
been cloned. Gene isolation was enabled by a polymerase chain reaction procedure using 
primers designed from amino acid sequence obtained from the purified protein. DNA sequence 
determination has revealed that the gene encodes a protein containing 98 amino acids with a 
calculated molecular weight of 10151. Comparison of the cDNA and genomic sequences 
indicated the presence of a single intron in the 5' coding region of the gene. The gene was over-
expressed as a translational fusion with a hexahistidine leader sequence enabling affinity 
purification of the protein on an immobilized metal matrix. Protein isolated after over-expression 
exhibited cruciform binding activity, conforming earlier purified native protein results. Sequence 
analysis indicated that no HMG box was present and very little homology to other known 
cruciform binding proteins was found. It is plausible that HMP1 represents a novel class of 
proteins that recognize such secondary structures. 

 

Fitter, S., M. F. Seldin, et al. (1998). "Characterisation of the mouse homologue of CD151 (PETA-3/SFA-



1); genomic structure, chromosomal localisation and identification of 2 novel splice forms." 
Biochimica et Biophysica Acta (BBA) - Gene Structure and Expression 1398(1): 75. 

 http://www.sciencedirect.com/science/article/B6T1V-3SY27TW-
C/2/215276591bf4e7ab7fec1fc1856164c7  

 CD151 (PETA-3/SFA-1) is a member of the Transmembrane 4 Superfamily (TM4SF) of cell-
surface proteins and, like other TM4SF members CD9 and CD63, is expressed by platelets, 
megakaryocytes and endothelial cells. The precise function of CD151 is unknown however 
complexes containing CD151 and [beta]1 integrins have been isolated from a number of cell 
systems and studies using anti-CD151 monoclonal antibodies have suggested a role in 
transmembrane signalling and cell adhesion. To further investigate the function of CD151 we 
have determined the genomic organisation of mouse CD151 (Cd151). Cd151 spans 4 kb and 
contains six coding region exons. Using 5' RACE and reverse transcriptase-polymerase chain 
reaction (RT-PCR) we have identified three 5' UTR splice variants which arise through alternate 
splicing of three exons. Splice variants were detected in a number of mouse tissues by RT-PCR. 
Analysis of the Cd151 genomic structure reveals a high degree of structural conservation with 
other TM4SF molecules supporting the theory that family members have arisen from gene 
duplication of a common ancestral gene. Cd151 maps to chromosome 7, in close linkage to the p 
gene (OCA2 in humans), and helps define a boundary in the human/mouse homology 
relationships. 

 

Fujita, T., T. Shirasawa, et al. (1992). "Isolation of cDNA clone encoding rat senescence marker protein-
30 (SMP30) and its tissue distribution." Biochimica et Biophysica Acta (BBA) - Gene Structure 
and Expression 1132(3): 297. 

 http://www.sciencedirect.com/science/article/B6T1V-47G41J4-
B/2/fa736fc2ea19ebac12495533740e0c0f  

 We have isolated and characterized two cDNA clones encoding senescence marker protein-30 
(SMP30), the amounts of which are known to decrease androgen-independently with aging in the 
livers of rats. Of these cDNA clones, one consisted of 1588 bp nucleotides and the other of 1195 
bp nucleotides generated by alternative polyadenylation. These two cDNA clones shared the 
same open reading frame, but the larger species had 393 bp nucleotides of 3' untranslated region 
in addition to the first polyadenylation site of smaller species. Northern hybridization analysis 
showed that two species of mRNA (1.7 kb and 1.4 kb) located in the liver and kidney were 
consistent with these short and long forms of cDNA. The open reading frame, 897 bp could 
encode 299 amino acids. The estimated molecular weight and pI of the deduced polypeptide 
were 33 387 and 5.1, respectively. Furthermore, immunohistochemical analysis confirmed that 
SMP30 was preferentially localized in the hepatocytes and renal proximal tubular epithelium. 
Genomic Southern hybridization analysis demonstrated that SMP30 was widely conserved 
among higher animals. A computer-assisted homology analysis of nucleic acid and protein 
databases revealed no remarkable homology with other known proteins. Therefore, SMP30 
seems to be a novel protein. In addition, the existence of putative A-U rich mRNA degradation 
signals and protein degradation signals (PEST sequence) in the structure of SMP30 may suggest 
important regulatory function of this unique protein manifested by changes in its concentrations. 

 

Giordano, S. J. and A. W. Steggles (1993). "Differential expression of the mRNAs for the soluble and 
membrane-bound forms of rabbit cytochrome b5." Biochimica et Biophysica Acta (BBA) - Gene 
Structure and Expression 1172(1-2): 95. 



 http://www.sciencedirect.com/science/article/B6T1V-47T23YK-
K/2/42bc125646f02e7e2a3bfddb99b7af43  

 Total RNA was extracted from a variety of rabbit tissues and reverse transcribed for use in the 
polymerase chain reaction technique. Using primers designed to amplify the membrane-bound 
liver cytochrome b5 cDNA, products of two sizes were observed. Both hybridized strongly to a 
radiolabelled liver cytochrome b5 probe. Sequencing confirmed that the two types of cDNA 
product encoded the membrane-bound and the soluble forms of b5. Messenger RNA 
corresponding to the soluble cytochrome was detected in the lung, gallbladder and the adrenal 
gland, as well as in reticulocytes and bone marrow. This was an unexpected finding since the 
protein has been isolated only from erythrocytes. In contrast, membrane-bound cytochrome b5 
mRNA was detected in all tissues tested, suggesting that the corresponding protein is ubiquitous 
in tissue distribution. 

 

Golubovskaya, V., A. Kaur, et al. (2004). "Cloning and characterization of the promoter region of human 
focal adhesion kinase gene: nuclear factor kappa B and p53 binding sites." Biochimica et 
Biophysica Acta (BBA) - Gene Structure and Expression 1678(2-3): 111. 

 http://www.sciencedirect.com/science/article/B6T1V-4C0RRHF-
1/2/33a00a7c216406398447c5a00aad5765  

 Focal adhesion kinase (FAK) gene encodes focal adhesion kinase that localizes at contact points 
of cells with extracellular matrix. It was shown that FAK expression is increased in a variety of 
malignancies, both at early and advanced stages of tumorigenesis. To understand mechanisms 
of FAK gene expression and regulation, we cloned and characterized the 5' promoter region of 
the FAK gene. The 1.2-kb fragment with FAK promoter was placed upstream of the luciferase 
reporter gene in a pGL3-Basic vector and transfected into different cell lines. Endogenous high-
FAK-expressing cell lines showed high levels of luciferase activity in contrast to low-FAK-
expressing cells, indicating on transcriptional level of FAK regulation. Serial deletion constructs 
revealed that a ~600 base pair region (-564 to +47) is required for the maximal FAK promoter 
activity. The 5'-flanking region of FAK is GC-rich and contains several potential transcription 
factor binding sites, including two NF-kappa B and p53 binding sites. Inhibition of NF-kappa B 
with NF-kappa B super-repressor decreased FAK luciferase activity. Induction with TNF-[alpha] 
increased luciferase activity confirming a role of NF-kappa B transcription factor in the FAK 
transcriptional activation. The binding of NF-kappa B and p53 transcription factors to the FAK 
promoter region was demonstrated by electrophoretic mobility shift assay (EMSA). Cotransfection 
of NF-kappa B and p53 plasmids with FAK promoter luciferase constructs demonstrate induction 
and inhibition, respectively, of FAK luciferase activity. The results provide a molecular basis for 
analysis of FAK transcriptional regulation. 

 

Gong, B., D. Liang, et al. (2004). "Characterization of the zebrafish vascular endothelial growth factor A 
gene: comparison with vegf-A genes in mammals and Fugu." Biochimica et Biophysica Acta 
(BBA) - Gene Structure and Expression 1676(1): 33. 

 http://www.sciencedirect.com/science/article/B6T1V-4B1XKC1-
2/2/d3d73558026d109b076300732ec4f116  

 Vascular endothelial growth factor (VEGF-A) is a key angiogenic growth factor which regulates 
vertebrate embryonic vascularization, adult physiology such as wound healing and reproduction 
as well as many human diseases. To understand the evolution and regulation of this gene in 
vertebrates, we have isolated and characterized the zebrafish vegf-A gene and compared it with 



VEGF-A genes of human, mouse as well as an in silico isolated VEGF-A homologue from 
pufferfish. Our results indicate that the zebrafish vegf-A gene is organized similarly to mammalian 
and Fugu VEGF-A genes, with eight exons interrupted by seven introns. However, zebrafish vegf-
A introns are generally larger than mammalian introns while Fugu VEGF-A introns are much 
smaller. Furthermore, zebrafish exon 6 (z6) has a unique sequence while Fugu's exon 6 is highly 
homologous to the mammalian counterparts. Alternative splicing generates multiple vegf-A 
mRNA isoforms in zebrafish with Vegf121 as the dominant isoform in adult and Vegf165 as the 
dominant isoform in early embryos. The exon z6 containing isoform Vegf12345z678 is only 
detected in heart, muscle, and early embryos while another isoform Vegf-A1234577a8 is only 
detected in heart. Furthermore, no conserved 5' flanking sequences between zebrafish and Fugu 
were observed while numerous conserved regions exist between human and mouse in this area. 
These results suggest both conserved and diverged functions of VEGF-A from fish to mammals 
since the separation of these two groups from their common ancestor about 450 million years ago 
and a diverged regulation of this gene since the separation of zebrafish from Fugu. These data 
will be valuable for future studies of VEGF-A gene regulation and function in different vertebrates. 
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liver." Biochimica et Biophysica Acta (BBA) - Gene Structure and Expression 1352(3): 282. 

 http://www.sciencedirect.com/science/article/B6T1V-3PSGXPY-
8/2/3d5f133fc126dcf42c140bab9fe97642  

 CDC42 is a member of the ras superfamily of small GTP-binding proteins that are related through 
the highly conserved GTP-binding domain and are involved in signal transduction pathways. Two 
full-length CDC42 cDNAs have been isolated: a 2148-bp chick cochlea cDNA and a 2063-bp 
mouse liver cDNA. Each encodes a CDC42 protein of 191 amino acids. The avian CDC42 protein 
differs from the mouse at only one amino acid residue, a Thr for a Ser at position 185. Both 
CDC42 proteins are more similar to the ubiquitous human isoform originally isolated from 
placenta than to the isoform isolated from fetal brain. Using a probe from the 3'UTR of the mouse 
liver CDC42 cDNA, we demonstrated that the mouse gene is expressed in all tissues examined. 
Southern blot analysis of a mouse inter-specific backcross with this gene-specific probe identified 
at least three CDC42-like (Cdc42l) genes in the mouse genome. Cdc42l1 was mapped to distal 
mouse Chromosome 4, near Cappb1. Cdc42l2 mapped more proximal on Chromosome 4, 
whereas Cdc42l3 mapped to the X Chromosome. (c) 1997 Elsevier Science B.V. All rights 
reserved. 

 

Gonzalez, S., A. Rosenfeld, et al. (2000). "The Ruv proteins of Thermotoga maritima: branch migration 
and resolution of Holliday junctions." Biochimica et Biophysica Acta (BBA) - Gene Structure and 
Expression 1494(3): 217. 

 http://www.sciencedirect.com/science/article/B6T1V-41S4TYX-
2/2/c335bb8db0ce8946dd8d727ca0db3228  

 In homologous recombination in bacteria, the RuvAB Holliday junction-specific helicase catalyzes 
Holliday junction branch migration, and the RuvC Holliday junction resolvase catalyzes formation 
of spliced or patched structures. RuvAB and RuvC from the hyperthermophile Thermotoga 
maritima were expressed in Escherichia coli and purified to homogeneity. An inverted repeat 
sequence with unique termini was produced by PCR, restriction endonuclease cleavage, and 
head-to-tail ligation. A second inverted repeat sequence was derived by amplification of a second 
template containing a three-nucleotide insertion. Reassociation products from a mixture of these 
two sequences were homoduplex linear molecules and heteroduplex heat-stable Holliday 
junctions, which acted as substrates for both T. maritima RuvAB and RuvC. The T. maritima 



RuvAB helicase catalyzed energy-dependent Holliday junction branch migration at 70[deg]C, 
leading to heteroduplex linear duplex molecules with two three-nucleotide loops. Either ATP or 
ATP[gamma]S hydrolysis served as the energy source. T. maritima RuvC resolved Holliday 
junctions at 70[deg]C. Remarkably, the cleavage site was identical to the preferred cleavage site 
for E. coli RuvC [(A/T)TT[darr](G/C)]. The conservation of function and the ease of purification of 
wild-type and mutant thermophilic proteins argues for the use of T. maritima proteins for 
additional biochemical and structural studies. 

 

Graham, L. D., F. M. Gillies, et al. (1993). "Over-expression of the yeast multifunctional arom protein." 
Biochimica et Biophysica Acta (BBA) - Gene Structure and Expression 1216(3): 417. 

 http://www.sciencedirect.com/science/article/B6T1V-47S68N7-
79/2/c4ceb5c96cdbeba0dcd55237c09e439f  

 The pentafunctional arom protein of Saccharomyces cerevisiae is encoded by the ARO1 gene. 
Substantial elevation of the levels of the arom protein (25-fold) was achieved in yeast using a 
vector that exploited the ubiquitin-fusion cleavage system of yeast. However, attempts to express 
the N-terminal 3-dehydroquinate synthase domain (E1) or the internal 3-dehydroquinase domain 
(E2) using the same system did not succeed. The yeast arom protein was successfully purified 
from the over-expressing transformant, and was found to possess all five enzymatic activities in a 
ratio similar to that observed in crude cell extracts. The purified material consisted mainly of a 
polypeptide that co-migrated in SDS-PAGE with intact arom proteins from other species. 
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 We have investigated the epigenetic mark in the human H19 gene. The H19 promoter is 
methylation-free in human sperm, but it is methylated in the paternally derived allele of most adult 
tissues. Consequently, the H19 gene is exclusively transcribed from the maternal allele. It was 
demonstrated that the differentially methylated region (DMR) located 2 kb upstream from mouse 
H19 is essential for the imprinting of H19. A 39 bp sequence in DMR has a high degree of 
similarity between humans, mice and rats. The highly conserved 15 bp core region of the 
consensus sequence contains four methylatable sites, and thus has been proposed as a potential 
imprinting mark region. In this study, fine epigenetic sequencing analysis was performed on the 
sperm DNA in comparison with other adult organs. Interestingly, the conserved sequence of the 
potential mark region was methylated in almost all the sperm genomes analyzed. Furthermore, 
the single dinucleotide CpG, whose methylation affects the accessibility of the element to CTCF, 
was methylated in the conserved core in the human sperm. These results suggest that the human 
core sequences may act as an imprinting center in the reciprocal monoallelic expression of H19. 
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 NKX2.1 is a member of the NK2 family of homeodomain-containing transcriptional factors which 
binds to and activates the promoters of thyroid and pulmonary epithelial genes. We have cloned 
and sequenced twelve human lung Nkx2.1 cDNAs. To elucidate the origin of Nkx2.1 transcripts, 
we also cloned and sequenced a 12 kb human Nkx2.1 genomic clone. Alignment of cDNA 
sequences with the genomic clone showed that contrary to previous reports, the human Nkx2.1 
gene is organized into three exons and two introns. The newly discovered exon I contains an 
ATG codon that falls in frame with the previously identified Nkx2.1 initiator ATG codon on one of 
the cDNAs, designated 5E. Northern blot analysis shows that an mRNA of approximately 2.5 kb 
in size, homologous to 5E, is expressed in both lung and thyroid. The deduced amino acid 
sequence of the longest open reading frame on 5E is identical to NKX2.1 with the exception of a 
30 amino acid N-terminal extension. Coupled in vitro transcription/translation of the 5E cDNA 
confirms that the open reading frame is translated into a contiguous polypeptide of 44 kDa. 
Analysis of Nkx2.1 genomic DNA fragments suggest that at least two independent regions, one 
within the first intron and the other 5' of the first exon may mediate the basal promoter activity of 
the Nkx2.1 gene in lung epithelial cells. 
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 We observed earlier that there are 5 nucleotide polymorphisms in the protein coding sequence of 
the acid [beta]-galactosidase gene between the C57BL/6J and DBA/2J strains of mice. Two of 
them result in amino acid substitutions. Consequences of the difference in the primary amino acid 
sequence were studied by introducing the two DBA polymorphisms into the C57BL cDNA, 
individually and in combination, by oligonucleotide-directed mutagenesis and expressing the 
resultant cDNAs in the COS-1 cell expression system. Introduction of one polymorphism, Asn517 
-> Asp into the C57BL cDNA, did not alter the acid [beta]-galactosidase activity in the transfected 
COS-1 cells, while introduction of Gly539 -> Arg completely abolished the catalytic activity. When 
both polymorphisms were introduced together, as in the DBA mice, however, the acid [beta]-
galactosidase activity was restored to that of the C57BL level. Thus, Asn517 -> Asp appears to 
counteract the activity-abolishing effect of Gly539 -> Arg, although it does not by itself raise the 
catalytic activity. All four types of cDNA generated similarly large amounts of stable mRNA in 
COS-1 cells. These results do not explain the significantly low acid [beta]-galactosidase activity in 
tissues of DBA mice, described earlier and also confirmed in this study. 
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 Using degenerate oligonucleotide primers corresponding to conserved regions of the G-protein 
coupled receptor superfamily we carried out a low-stringency polymerase chain reaction and 
obtained two novel partial-length clones from a rat brain cDNA library. We used one of these 
clones for conventional library screening and isolated a longer cDNA clone designated as RBU-
15, from another rat brain library. Although RBU-15 was truncated at its 5' end Northern blot 
analysis revealed that the gene was expressed in the brain and spleen. Next we isolated a full-
length cDNA clone, designated as HB-954, from a human fetal brain library, using RBU-15 as a 
probe. The deduced amino acid sequence of HB-954 contained four putative glycosylation sites 



in the N-terminal part, seven transmembrane domains, and a large cytosolic domain in the C-
terminal part. The protein products of RBU-15 and HB-954 likely belong to a distinctive subfamily, 
because no receptors in the superfamily were found to be closely related to them. 
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 Based on the published nucleotide sequence for rat hepatocyte nuclear factor 4 (HNF-4; Sladek, 
F.M., Zhong, W., Lai, E. and Darnell, J.E., Jr. (1990) Genes Dev. 4, 2353-2365), we have cloned 
a cDNA by means of polymerase chain reaction amplification of reverse-transcribed RNA (RT-
PCR). Our clone contained an extra segment of 30 bp, which was not found in the previously 
reported clone, in the coding region near the C-terminus. Further RT-PCR analysis demonstrated 
that both isoforms of HNF-4 mRNA, i.e., with or without the 30 nucleotide segment, occur in rat 
liver and kidney, presumably by differential splicing. 
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 To identify the essential sequence of the promoter of the human thymidylate synthase (hTS) 
gene, deletion mutants were constructed and assayed for promoter activity. The essential 
sequence was located within 65 bp upstream from the major cap site and a sequence that 
reduces the promoter activity was found in a region upstream from the essential promoter 
sequence. We previously identified two DNA-binding nuclear factors, NF-TS2 and NF-TS3, that 
bind to a region around the site of initiation of translation of the hTS gene. In this study, we 
confirmed the binding site of these factors by gel mobility shift analysis and found that NF-TS2 is 
the major factor that binds to the hTS gene in HeLa cells, whereas NF-TS3 is the major factor in 
the TIG-1 line of human fibroblast cells. To clarify the function of these factors, we examined the 
effects of the binding of these factors on the promoter activity. Our findings suggest that the 
binding of NF-TS2 enhances the promoter activity of the hTS gene in HeLa cells, whereas the 
binding of NF-TS3 represses the activity of the same promoter in TIG-1 cells. 
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 Using rat Max cDNA as probe, which had been isolated for the first time from the seminal vesicle 
of intact rats by reverse transcription-polymerase chain reaction, we demonstrated the castration-
induced expression of the 2 kb transcript both in the ventral prostate and the seminal vesicle of 
rats. 
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 Unstimulated mononuclear cells express IGF-1, PDGF-A and PDGF-B mRNA, but not a number 
of other genes coding for growth factors or cytokines, as we demonstrated previously. The main 
focus of the present investigation was to compare gene expression of mononuclear cells 
unstimulated in suspension with gene expression of monocytes stimulated by adherence. mRNA 
levels of IGF-1-A and -B, PDGF-A, -B, PD-ECGF, basic FGF, acidic FGF, TGF-[alpha], TGF-
[beta]1, and IGF-2 were sought for and quantified with our sensitive RT-PCR method (3n-PCR). 
The respective mRNAs of basic FGF, acidic FGF, TGF-[alpha] and IGF-2 were not detected, 
independent of the culture conditions. In suspension culture, mRNA levels of IGF-1A and -B, 
PDGF-A, -B, and CD18 remained unchanged. Monocyte adherence regulated IGF-1A, PDGF-A, 
and -B mRNA levels. In parallel, mRNA levels of the monocyte adhesion molecule CD18 
increased rapidly (4.5-fold). In contrast, independent of the presence of an adherence stimulus, 
the mRNAs for the cytoskeletal structure protein [beta]-actin and PD-ECGF remained constant, 
whereas mRNA for growth factors TGF-[beta]1 and IGF-1B, respectively, was increased. Thus, 
monocyte adherence selectively regulates IGF-1, PDGF-A, PDGF-B and CD18 mRNAs 
(adherence-responsive genes) in a coordinated manner. This led us to identify two novel 
consensus elements within their respective functional promoters. Both motifs, an 11 bp purine-
rich sequence and a 13 bp pyrimidine-rich segment, respectively, are absent from the genes that 
were not specifically activated by adherence. The identified elements are potential binding sites 
for transcription factors that may define a common basis for the regulation of the adherence-
responsive genes IGF-1A, PDGF-A, PDGF-B and CD18. 
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 The DNA polymerases from Thermus aquaticus and Thermus flavus were recently found to bind 
to short double-stranded DNA fragments without sequence specificity [Kainz et al. (2000) 
Biotechniques 28, 278-82]. In the present study, it is shown that the accumulation of amplification 
products during later PCR cycles also exerts an inhibitory effect on several enzymes tested. To 
simulate later cycle conditions, a 1.7 kb sequence from phage [lambda] DNA was amplified in the 
presence of various amounts of a 1 kb double-stranded DNA fragment. A 30-fold molar excess of 
fragments to polymerase molecules was found to be required for a complete inhibition of Taq, Tfl 
and Pwo DNA polymerase. This stoichiometric relation remained constant when PCR 
amplifications were performed using polymerase concentrations of 0.5, 1 or 1.5 U/50 [mu]l 
reaction volume. The amount of 1 kb DNA fragments required for a complete inhibition was 
similar to the product yield of the controls (no fragment added), that were run to plateau phase 
levels. Additionally, PCR mixtures, that were subjected to different numbers of cycles, were 
compared in their ability to extend 3'-recessed ends by using a hairpin extension assay. The 
presence of endogenous amplicon DNA accumulated in later PCR cycles was found to inhibit 
completely the activity of DNA polymerase. PCR mixtures still in quasi-linear phase partially 
extended the hairpins. In both cases, a further addition of polymerase significantly improved their 
function. These results indicate that the main factor contributing to the plateau phase in PCR 
consists of binding of DNA polymerase to its amplification products. 
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 We have developed a rapid and efficient nucleotide sequencing technique, named the colony 
direct sequencing method, which combines both the conventional cloning method for picking up a 
single gene and the polymerase chain reaction (PCR) method for amplifying the gene directly 
from a colony. In the present study, the colony direct PCR product was used both for identification 
of the DNA insert and for nucleotide sequencing by an automated DNA analysis system. A 
nucleotide sequence of 300 to 400 bp could be determined within 13 h after picking the bacterial 
colonies on LB medium plates. We applied this method to sequencing of junctional regions of 
multiple deleted mtDNAs in two siblings with inherited recurrent myoglobinuria. Mitochondrial 
DNA fragments with deletions were amplified by PCR and then cloned into plasmids. Among 48 
white colonies propagated on LB medium plates, nine different clones were identified by PCR 
directly from colonies. Determination of six different junctional sequences disclosed involvement 
of directly repeated sequences of 2 to 12 bp in length on each side of the deletions. We believe 
that the colony direct sequencing method will be a powerful tool in molecular genetics for 
identification of a single gene among polymorphic DNAs. 
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 Monoclonal antibodies (mAbs) were generated that recognize UvrA and UvrB proteins. These 
proteins are components of the Uvr(A)BC endonuclease, which initiates nucleotide excision repair 
in Escherichia coli. mAbs, which can be used for probing of structural intermediates of Uvr(A)BC 
endonuclease functioning, were selected for their ability to: (i) recognize different epitopes; (ii) 
have a high-affinity for native antigenic protein; (iii) preserve functionality of the Uvr protein in 
immunocomplex. The adherence of anti-Uvr mAbs with these criteria was verified by additivity 
and competition tests, and by their influence on the ATPase activities of UvrA and UvrB*, the 
functionally active proteolytic fragment of UvrB. Two out of twelve anti-UvrA and seven out of 
thirteen anti-UvrB/anti-UvrB* hybridoma lines were shown to satisfy these criteria. Recognition of 
UvrA and UvrB deletion mutant proteins by mAbs was used to map their epitopes. Epitopes of 
A2D1 and A2B1 mAbs were mapped to regions of amino acids 230-281 and 560-680 of UvrA, 
respectively. Epitopes of anti-UvrB/UvrB* mAbs were assigned to the following amino acid 
regions of UvrB: B2A1, 8-61; B2C5 and B*2E3, 171-278; B2E2, 631-673; B3C1, 1-7 and/or 62-
170; B*2B9, 473-630; B*3E11, 379-472. The ability of selected mAbs to neutralize the incision 
function of Uvr(A)BC was analyzed. The results are discussed in terms of the applicability of 
these mAbs to probe the structures of intermediates in the functioning of Uvr(A)BC. 
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 The 2767 bp BamHI-HindIII fragment specifying the trpDC genes of B. japonicum I-110 was 
sequenced. The trpD and trpC genes each have three highly conserved 'Crawford' consensus 
sequences and are part of an operon with three open reading frames (ORFs). The third ORF has 
a predicted product with 58% amino-acid sequence identity with the gene product of E. coli 
moaC, a gene encoding an enzyme involved in biosynthesis of the molybdenum cofactor required 
for the activity of nitrate reductase and other Mo cofactor-requiring enzymes. 
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 While the p53 tumor suppressor plays a crucial role in regulating cell cycle checkpoints and 
apoptosis by acting as either a transcriptional activator or repressor in a variety of mammalian 
cells, its evolutionarily conserved functions remain to be elucidated in non-mammalian species. In 
the present study, we determined the functional role of p53 in avian cells by analyzing the 
expression pattern of the chicken homologue (CDM2) of mouse double minute 2, one of the 
transcriptional target genes of p53. CDM2 displayed considerable conservation in the p53 binding 
region as well as the nuclear localization and nuclear export signals and was found to be 
abundantly expressed in the reproductive organs (testis and ovarian follicles) and in the immune 
organs (bone marrow, bursa and thymus). CDM2 expression exhibited an early serum-response 
pattern consistent with its mammalian counterparts and was dramatically downregulated in most 
of the p53-downregulated immortal chicken embryo fibroblast (CEF) cells analyzed. Expression of 
CDM2 was shown to be transcriptionally upregulated in the primary CEF cells where p53 was 
activated by either mitomycin C treatment or by the exogenous transfection of the chicken p53 
cDNA. Together, the current studies demonstrate that the expression of MDM2 homologues may 
be biologically conserved in mammalian and avian cells. 
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 SPLUNC1, originally named PLUNC for palate, lung and nasal epithelium clone, is a small protein 
which is secreted from the epithelial cells of the nasal cavity and the upper respiratory tract in 
humans, mice, rats and cows. SPLUNC1 is structurally homologous to the two key mediators of 
host defense against Gram-negative bacteria, lipopolysaccharide binding protein (LBP) and 
bactericidal permeability increasing protein (BPI). SPLUNC1 is therefore believed to play a role in 
the innate immune system. This work reports the cloning and analysis of the porcine (Sus scrofa) 
homologue of SPLUNC1. The SPLUNC1 cDNA was amplified by reverse transcriptase 
polymerase chain reaction (RT-PCR) using oligonucleotide primers derived from in silico 
sequences. The porcine cDNA codes for a protein of 249 amino acids which shows a high 
similarity to bovine (74%) and to human (69%) SPLUNC1. The predicted S. scrofa SPLUNC1, 
SsSPLUNC1, polypeptide contains a putative signal peptide of 19 residues. A similar signal 
sequence is also found in all other members of the PLUNC family. Expression analysis by RT-



PCR demonstrated a very high expression level of the porcine SPLUNC1 homologue in trachea 
and lung tissue only. This airway-specific expression might be of particular interest in the study of 
airborne diseases in pig. 
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 We report the isolation of a novel human cDNA encoding a putative transmembrane protein, 
TMC. The predicted protein sequence is highly conserved evolutionarily. The cDNA clone was 
mapped to human chromosome 11q24-25 by fluorescence in situ hybridization. mRNA 
expression was observed in all tissues tested with the highest levels in testes and ovary. 
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 The organization and nucleotide sequence of the capsular gene cluster involved in the 
biosynthesis of the type 33F capsular polysaccharide of Streptococcus pneumoniae have been 
determined. The complete type 33F operon (cap33f) is composed of 14 potential open reading 
frames where the last ten genes are group-specific. Putative functions have been assigned to 
several gene products by sequence comparison with the proteins included in the databases. A 
functional promoter located immediately upstream from the first gene of the cap33f gene cluster 
has been demonstrated. A 20 kb DNA fragment containing the cap33f genes and the operon 
promoter was sufficient to transform a S. pneumoniae type 3 unencapsulated mutant to the type 
33F capsule. 
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 A Chinese hamster ovary cell line hemizygous for a defective adenine phosphoribosyltransferase 
(aprt) gene was transfected with a plasmid, pAG100, capable of correcting the endogenous aprt 
mutation by targeted homologous recombination. In some experiments, pAG100 was transfected 
in combination with one of two 'competitor' plasmids. Competitor pCOMP-A was identical to 
pAG100 except that the aprt sequence on pCOMP-A had the same mutation as the endogenous 
aprt gene. Competitor pCOMP-B was identical to pAG100 except for a 763 bp deletion in the aprt 
sequence encompassing the site of mutation in the endogenous gene. Neither pCOMP-A nor 
pCOMP-B was capable of correcting the defect in the endogenous aprt gene via gene targeting. 
We asked whether cotransfection of a 4-fold excess of either competitor DNA molecule with 



pAG100 would reduce the efficiency of targeted correction of the endogenous aprt gene. We 
report that while plasmid pCOMP-B did not influence the efficiency of gene targeting by pAG100, 
plasmid pCOMP-A reduced the number of gene targeting events about 5-fold. These 
observations indicate that the initial homologous interaction between transfected DNA and a 
genomic target sequence occurs rapidly and that targeting efficiency is limited by a step 
subsequent to homologous pairing. 
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 We have identified a human tRNASer isoacceptor matching the UCG codon. The tRNA was 
discovered via its ability to act in reverse transcription of a murine leukemia virus vector 
containing a complementary tRNA primer binding site (Lund et al., Nucleic Acids Res., 28 (2000) 
791-799). The tRNASer(CGA) was detected in cell lines of human, monkey and mouse origin. 
The UCG codon is the most rarely used codon in human genes. The cloned human 
tRNASer(CGA) gene encodes an 85 nucleotide, intron-less tRNA, contains a consensus split 
intragenic promoter and is located at region p21.3-22.2 on chromosome 6. The integrity and 
functionality of the cloned tRNASer(CGA) gene was verified by in vitro transcription analysis in 
HeLa nuclear extracts. 
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 We have identified certain unusually spliced cDNA species following PCR amplification of 
peripheral blood lymphocyte (PBL) mRNA from the hMSH2 gene. A naturally occurring transcript 
containing a nonsense codon due to the skipping of 5 exons was amplified from PBLs of several 
healthy individuals. A feature of this and another unusual splicing product was the presence of 
sequence motifs which bore significant similarity to mRNA instability determinants in the region 
immediately downstream of the stop codon. In particular, the rare tetranucleotide GAUG, 
previously identified in yeast as being of critical importance to the rapid degradation of nonsense-
containing mRNAs was situated 23 base pairs downstream of the stop codon. Furthermore the 
region downstream of the stop codon was A:U rich and contained 2 copies of the AUUUA motif. 
As other forms of alternative splicing would not result in the same juxtaposition of stop codons 
and instability motifs, we suggest that the stop codons may have been deliberately introduced by 
the splicing process for their proximity to these destabilising motifs, and that splicing may play a 
role in channelling mRNAs into degradative pathways. These results are consistent with the 
hypothesis that nuclear factors may scan pre-mRNAs prior to splicing. 
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 The thyroglobulin gene, the substrate for thyroid hormone biosynthesis, is not expressed in the 
FRT cell line, which, even though it manifests the polarised epithelial phenotype, does not 
express any of the thyroid functional properties. Two transcription factors, TTF-1 and Pax-8, have 
been implicated in thyroid specific expression of the thyroglobulin gene. FRT cells contain Pax-8 
but they lack TTF-1. In this paper, we show that transfection of TTF-1 expression vectors in FRT 
cells results in activation of thyroglobulin gene expression. If the expression vector encoded for 
TTF-1-ER, a fusion gene coding for the entire TTF-1 protein fused to the hormone-binding 
domain of the steroid receptor, under the control of the RSV promoter, thyroglobulin gene 
expression was controlled by estrogen. These data provide a direct demonstration that TTF-1 
activates the chromosomal thyroglobulin promoter. Since transfection of TTF-1 expression 
vectors in non-thyroid cell types did not result in thyroglobulin gene expression, it is suggested 
that Pax-8, in addition, perhaps, to a specific cellular environment, might be required for thyroid 
specific expression of the thyroglobulin gene. 
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 The gene for Thermus aquaticus (Taq) DNA polymerase enzyme (Taq Pol I) was mutgenized and 
sixty-two candidate clones were screened for enzyme activity. Two of the clones expressed 
enzymes (*Taq-3 and *Taq-5) that showed very reduced 5'-3' exonuclease activity and normal 
DNA polymerase activity. These two enzymes showed heat resistance and storage stability 
similar to Taq Pol I and had similar effectiveness in PCR. Processivity of the polymerases was 
compared by measuring the extension of an end-labeled primer annealed to a single stranded 
DNA, as well as by a PCR method. The processivity of *Taq-3 and *Taq-5 was similar to Taq Pol 
I (50-80 nucleotides) and more processive than a Taq Pol I deficient in the 5'-3' exonuclease due 
to absence of the first 290 amino acids (Stoffel fragment). The results indicate two amino acid 
which are required for normal 5'-3' exonuclease activity in Taq Pol I (Arg-25 and Arg-74). 
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 The quantitative use of the polymerase chain reaction (PCR) is often compromised by the 
variability of the amplification. The most useful system for quantitation by PCR involves the use of 
controls which are almost identical to the target and which can be amplified using the same 
primers as the sequences of interest. In this paper, we use a model system consisting of 
differently sized targets amplifiable with varying primers to demonstrate the effects of the plateau 
phase of PCR on quantitation by PCR. This model confirms two commonly observed results: (i) 
when varying amounts of a single target are amplified, a constant maximum level of product is 
obtained and (ii) coamplification of different concentrations of different targets results in retention 
of the initial proportions. The inherent contradiction in these results is examined by replacement 
of the key elements of the reaction including enzyme, dNTPs or primers, none of which have an 



effect on the plateau. Pyrophosphate is found to exert no inhibitory effect on the reaction, nor 
does the exonuclease action of the enzyme cause the plateau. Levels of amplification attained 
during amplification are both theoretically and empirically defined as being insufficient to lead to 
the plateau due to competition between self-annealing of product DNAs and primer binding. We 
conclude that, pending further biochemical enquiry into the enzyme(s) used in the PCR, none of 
reasons conventionally proposed for the plateau phase of the PCR are sufficient to explain the 
phenomenon. This being so, we define the plateau as being a feature of the reaction as a whole 
and, since the onset of this phase is simultaneous for all amplicons, quantitation using the internal 
control system need not require exponential amplification. This therefore greatly simplifies the 
quantitative application of PCR. 
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 Kynurenic acid (KA) is an endogenous glutamate receptor antagonist at the level of the different 
ionotropic glutamate receptors. One of the enzymes responsible for the production of KA, 
kynurenine aminotransferase I (KATI), also catalyses the reversible transamination of glutamine 
to oxoglutaramic acid (GTK, EC 2.6.1.15). The enzyme exists in a cytosolic and in a 
mitochondrial form because of the presence of two different KATI mRNAs coding for a protein 
respectively with and without leader sequence targeting the protein into mitochondria.We have 
cloned from a phage library of rat kidney cDNA four new KATI cDNAs containing different 5' 
untranslated regions (UTRs). One of the transcripts (+14KATI cDNA) contains an alternative site 
of initiation of translation.The tissue distribution of the different transcripts was studied by RT-
PCR. The study demonstrated that several KATI mRNAs are constitutively expressed in 
ubiquitous manner, while +14KATI mRNA is present only in kidney.The translational efficiency of 
the different transcripts was studied in vitro and enzymatic activities were measured in transiently 
transfected Cos-1 cells. Each KATI mRNA exhibits a different in vitro translational efficiency, 
which corresponds to different levels of KAT enzymatic activity in transfected cells. Both findings 
correlate with the predicted accessibility of the ribosomal binding sites of the different mRNAs. 
The structure of the rat KATI/GTK gene was also studied.The expression of several KATI mRNAs 
with different 5'UTRs represents an interesting example of transcriptional/translational control on 
the expression of pyridoxal phosphate (PLP)-dependent aminotransferases. 
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 The sequence specificity of DNA damage of n-bromoalkylphenanthridinium bromides, with linker 
chain lengths (n) of 4,6,8 and 10 methylene groups, was investigated in the plasmid pUC8 and in 
intact human cells. A linear amplification assay was used to elucidate the DNA sequence 
specificity of the alkylating agents. In this assay Taq DNA polymerase extends from an 
oligonucleotide primer up to the damage site and the products run on a DNA sequencing gel to 
reveal the precise sites of DNA damage. For both the plasmid and cellular experiments, the 
compound that caused the most damage to DNA was the n = 6 compound, followed by (in 
decreasing order) the n = 4, N = 8, and N = 10 compounds. There were significant differences in 



the sequence specificity of DNA damage between n-bromoalkylphenanthridinium bromides of 
different linker chain length: (1) the main sites of damage were at guanines for the n = 4,6 and 8 
compounds but at guanines and adenines for the n = 10 compound; (2) a consensus sequence of 
5'-c(a/t)Ggg-3' was obtained for the n = 4,6 and 8 compounds but 5'-c(a/c)(G/A)(g/a)-3' for the n = 
10 compound; (3) runs of consecutive Gs were the major site of damage for the n = 4,6 and 8 
compounds, but consecutive Gs or consecutive As for the n = 10 compound; (4) for damage at 
single isolated guanines, the most damaged sequences were at 5'-Ga-3' for the n = 4 compound 
but at 5'-Gt-3' for the n = 6,8 and 10 compounds. The tandemly repeated alpha RI DNA sequence 
was the DNA target in intact human K562 cells. In intact human cells, the compounds produced 
damage with similar DNA sequence selectivity to that found in plasmid DNA. The n = 4 and 6 
compounds possess marginal anti-tumour activity and these compounds produced the most 
damage in intact human cells. The n = 8 and 10 compounds do not demonstrate significant anti-
tumour activity and these compounds resulted in the least damage in cells. 
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 The sequence specificity of the pluramycin antibiotics hedamycin and DC92-B, was established in 
intact human cells using a linear amplification system. In this system an oligonucleotide primer is 
extended by Taq DNA polymerase up to a damage site. The products are run on a DNA 
sequencing gel and the damage can be determined to the exact base pair. The human repetitive 
[alpha] RI DNA was used as the target DNA sequence for these experiments. It was found that G 
residues were the main site of adduct formation, for both hedamycin and DC92-B. The 
sequences were the most intense sites of DNA damage. A comparison of the DNA damage 
intensity in intact cells and purified DNA revealed that the sequence position of adduct formation 
was very similar in the two environments. However, a densitometric comparison of the damage 
intensity in the two environments revealed significant differences. Two regions were found (120 
and 130 bp in length) where the damage intensity was relatively lower in intact cells compared to 
purified DNA. But at the boundaries of these sequences, there were regions (approx. 50-60 bp 
long) that were relatively more damaged in intact cells compared to purified DNA. One 
explanation of this phenomenon is the presence of a protecting nucleosome core on each of the 
120/130 bp regions and flanking nucleosome linker regions of 50-60 bp. This postulated 
sequence phasing of the nucleosomes corresponds almost exactly with the major nucleosome 
phasing found in African green monkey cells. Also the centromere protein B binding site is found 
in the border region between the nucleosome core and linker DNA regions. Hedamycin and 
DC92-B produced nearly identical results in this human cell system. 
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 We report a new method for the specific detection of the mutant mitochondrial DNA (mtDNA) that 
contains the 4977-bp deletion. We designed an oligonucleotide probe that was designated the 
'ATP8/ND5 Chimera' probe: its 5'- and 3'-portions correspond to the ATP8 gene and the ND5 
gene, respectively, and its middle portion includes the 13-bp direct repeat sequence that flanks 



the 4977-bp deletion. By Southern blot analysis, this chimeric probe specifically detected the 
deleted mtDNA, even in the presence of both normal mtDNA and other mtDNA deletions. The 
specificity of the probe was further confirmed by in situ hybridization of muscle fibers from 
patients with Kearns-Sayer syndrome who carry the deleted DNA in the heteroplasmic state. The 
deleted mtDNA was markedly accumulated in cytochrome-c oxidase (COX)-deficient ragged-red 
fibers. In tissues where multiple deleted mtDNAs were detected, such as muscle tissues from a 
patient with myotonic dystrophy and from an aged individual, the in situ hybridization detected a 
small number of muscle fibers that contained the deleted mtDNA. These results indicate that in 
situ hybridization using this chimera probe is a useful and specific method for detecting a small 
amount of deleted mtDNA. 
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 We cloned the Slc14a2 gene and determined the genomic organization of the rat urea transporter 
UT-A. Slc14a2, the gene encoding the rat UT-A transporter, extends for more that 300 kb. The 
four known rat mRNA isoforms: UT-A1, UT-A2, UT-A3, and UT-A4 are transcribed from 24 exons. 
The Slc14a2 genomic map also accounts for 3'-untranslated sequences expressed alternatively 
in UT-A1, UT-A2, and UT-A3. We previously identified a TATA-less, tonicity-responsive promoter 
controlling the transcription of UT-A1, UT-A3, and UT-A4 from a single initiation site in the 5'-
flanking region of the gene. Here, we describe a second, internal promoter in intron 12, which 
controls the transcription of UT-A2 starting from exon 13. This region contains a TATA motif 
upstream from the UT-A2 transcription start site, and shows consensus sequences for the cAMP 
response element (CRE) and for the tonicity enhancer (TonE) motif. Stimulation by cAMP induces 
UT-A2 mRNA expression in mIMCD3 cells, and luciferase activity in mIMCD3 cells transfected 
with those pGL3 constructs including the CRE sequences. Although long-term exposure to 
hypertonicity induces UT-A2 expression in mIMCD3 cells, hypertonicity does not induce 
significantly the activity of the promoter in intron 12. In summary, we describe the genomic 
structure of the rat UT-A urea transporter, encoded by the Slc14a2 gene. Our findings suggest 
that two promoters regulate transcription of the four UT-A isoforms, and that stimulation of 
transcription by vasopressin, mediated by cAMP and CRE sequences, and controlled by an 
intronic promoter, may contribute to the increase in UT-A2 expression during water deprivation. 
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 Heavy metal-dependent transcriptional activation of metallothionein (MT) genes is mediated by 
multiple enhancer sequences, metal responsive element (MRE), located in the upstream region 
of the genes. Previously, we have reported purification of a zinc-dependent MRE-binding protein, 
zinc regulatory factor (ZRF), from HeLa cells, and have pointed to the close relationship between 
ZRF and mouse MRE-binding transcription factor-1 (MTF-1) according to the analysis of partial 
amino acid sequences. By means of cDNA cloning and the product analyses, we show that ZRF 
is a variant of human MTF-1 (hMTF-1), which carries a single amino acid exchange in the zinc 
finger domain. Accordingly, ZRF is renamed hMTF-1b. Expression of hMTF-1b in HeLa cells is 



constitutive at both mRNA and protein levels, and is unaffected by treatment with cadmium (Cd). 
On the other hand, when cells were fractionated into nuclear extract and cytosol, a large part of 
the hMTF-1b was recovered in the cytosol fraction. A significant increase in the amount of nuclear 
hMTF-1b occurs when cells are treated with various heavy metals, including Cd, Zn, Cu and Ag, 
which is associated with concomitant decrease in the amount recovered in the cytosol fraction. 
Since immunocytochemical analysis revealed that intracellular distribution of hMTF-1b is 
restricted to the nucleus irrespective of the heavy metal treatment, such an increment in the 
nuclear extracts apparently results from promotion of nuclear retention of hMTF-1b by the heavy 
metal treatment. Analysis by native gel electrophoresis shows that the mobility of hMTF-1b 
significantly changes in association with Cd treatment, raising the possibility that a conformational 
change of hMTF-1b occurs in response to treatment with heavy metals in vivo. 
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 Different mRNAs for fibronectin arise from the variable processing of a single primary transcript. 
We used ribonuclease protection assay to investigate the changes occurring in fibronectin 
expression and the alternative splicing of mRNA precursor during aging in vitro of human diploid 
endothelial cells. Senescent endothelial cells release more protein and contain 4-5-fold more 
fibronectin mRNA than young cells. The pattern of alternative splicing of fibronectin mRNA, with 
the EDA and the CS1 segments largely included (35% and 77%, respectively) and the EDB 
segment undetectable, correlates well with previous studies at the protein level both in vitro and 
in vivo. No changes in the splicing pattern of fibronectin mRNA precursor were detected during 
endothelial cellular senescence. The increased expression of fibronectin in senescent cells may 
be a result of the activity of interleukin-1 [alpha], which is overexpressed in senescent endothelial 
cells. It could be also important in vivo during aging and in atherosclerotic lesions. 
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 The acute phase plasma protein ceruloplasmin (Cp) appears to play some role in host defense. 
The possibility that production of Cp in extrahepatic sites may also be essential for the activation, 
effector functions and cytoprotection of immune cells in localized environments has received 
minimal attention. Here, we have surveyed various types of human and rat immune cells for the 
presence of Cp mRNA using RT-PCR with primers that span exons 17-19 as an initial step in 
addressing this possibility. Validated Cp Rt-PCR bands were obtained from RNA samples 
isolated from resting and activated human lymphocytes, CD4 and CD8 T-cells and B-cells. 
Semiquantitative RT-PCR indicated that Cp mRNA in immune cells is present at about 0.2% the 
level of Cp mRNA in HepG-2 human liver cell line. Various human cell lines derived from the 
immune system, rat splenic MNC and purified rat T-lymphocytes also constitutively express Cp 
gene. 
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 In the baboon, estrogen regulated 11[beta]-hydroxysteroid dehydrogenase (11[beta]-HSD) 
catalyzed metabolism of cortisol and cortisone by the placenta is an important component in the 
sequence of events regulating the fetal pituitary-adrenocortical axis. The present study was 
designed to isolate and sequence the promoter region of the baboon 11[beta]-HSD-2 gene and to 
produce constructs of this gene and the 1.7 kb fragment of 5'-flanking region of baboon 11[beta]-
HSD-1 isolated previously in order to determine whether the promoters of these two genes were 
activated in human placental JEG-3 cells and whether expression could be modulated by 
estradiol. The 11[beta]-HSD-2 genomic DNA was isolated from a baboon kidney genomic library 
using a human 11[beta]-HSD-2 cDNA as a probe. The sequence of a 1.2 kb fragment of the 5'-
flanking region showed extensive homology with that published by others for human 11[beta]-
HSD-2, particularly in exon 1 (>95%) and in the proximal promoter (>90%). Primer extension 
confirmed that the baboon 11[beta]-HSD-2 gene has multiple transcriptional start sites which are 
preceded by a GC box. To determine promoter activity of 11[beta]-HSD-2 and -1, the 5'-flanking 
regions of these genes were subcloned into luciferase reporter pGL3 vectors, transiently 
transfected into human placental JEG-3 cells, and then incubated for 16-18 h in the presence or 
absence of 10-8 M 17[beta]-estradiol or 17[alpha]-estradiol. To augment the low level of estrogen 
receptor (ER) in JEG cells, promoter activity studies were also performed in JEG cells co-
transfected with an expression vector containing the human ER cDNA. The promoters of both 
11[beta]-HSD-1 and -2 were activated following transient transfection into JEG-3 cells although 
basal activity of 11[beta]-HSD-2 (87+/-21 RLU/[mu]g protein) always exceeded (PP<0.05) basal 
promoter activities of 11[beta]-HSD-1 and -2 by 8.1+/-1.5 and 8.3+/-2.0 fold, respectively. 
Collectively, these findings indicate that the promoter region of the baboon 11[beta]-HSD-2 gene 
is comparable to that in the human and that the 5'-flanking region of both the baboon 11[beta]-
HSD-1 and -2 genes were active when transiently transfected into JEG-3 cells and that activation 
could be enhanced by estradiol in the presence of an estrogen receptor. 
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 cDNA clones encoding human neurotrypsin have been isolated from a human fetal brain cDNA 
library using a PCR-amplified probe. The assembled cDNA sequence contains a 2625 bp open 
reading frame encoding a multidomain serine protease with an overall sequence identity of 82.5% 
to murine neurotrypsin. Surprisingly, the human neurotrypsin exhibits an additional scavenger 
receptor cysteine-rich repeat. 
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 Copper (Cu) is an essential element required in many biological processes including cellular 
growth and development. The molecular mechanisms involved in copper homeostasis include 
proteins that play a role in Cu uptake. Genes encoding high affinity copper transporters (Ctr) have 
been identified in yeast, plant and mammalian cells.Analysis of copper and zinc content in 
growing ovarian follicles and ovulated eggs of the reptilian Podarcis sicula demonstrated that the 
levels of both metals rise during oocyte growth, reaching the maximum in ovulated eggs. By 
exploiting the remarkable evolutionary conservation of the primary structure of Ctr proteins, cDNA 
encoding a Ctr was isolated from the liver of the lizard P. sicula by reverse transcriptase PCR and 
RACE strategy by using primers designed based on consensus motifs present in mammalian Ctr. 
The predicted protein sequence contains three transmembrane domains and a putative 
hydrophilic extracellular amino-terminal domain. Besides complementing the respiratory 
deficiency of yeast cells defective in high affinity Cu transport, expression of lizard Ctr11 in 
Hek293 cells stimulates Cu uptake.Gene expression assessed by Northern blot hybridization of 
RNA from different tissues of P. sicula shows the highest levels of transcript in both intestine and 
liver. The profile of Ctr1 mRNA in growing ovarian follicles and eggs demonstrates that the 
transcript accumulates during the oocyte growth and reaches the highest levels in ovulated eggs. 
These results suggest that lizard Ctr1 protein may function in Cu acquisition in growing oocytes 
and eggs. 
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 We have cloned cDNA and genomic DNA fragments from Dictyostelium discoiseum that 
represent the entire coding egion of glycogen phosphorylase 1 (gpl, [alpha]--glucosyltransferase, 
EC 2.4.1.1). Nucleic acid sequencing of the gp1 clones revealed a single 139 bp intron separating 
the two exons that encode the 853 amino acids of gp1. The gp1 sequences are similar to other 
genes and proteins described for Dictyostelium in terms of G + C composition of coding and 
noncoding regions, splice junctions, intron length, codon preference and termination signals. 
Genomic Southern blot hybridizations suggest that gp1 exists as a single or low copy number 
gene in Dictyostelium. Northern analyses demonstrate that gp1 is a developmentally regulated 
transcript. In alignments of the gp1 peptide sequence to glycogen phosphorylase sequences from 
other organisms, a high degree of amino acid conservation at many active and regulatory sites 
was found; however, critical residues in the AMP and purine binding sites were not conserved. 
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 A new isoform of the full-length murine thrombopoietin (Tpo) receptor was isolated from a murine 
spleen cDNA library. This isoform, c-mpl-II, differs from full-length c-mpl (c-mpl-I) by virtue of 
deletion of 180 nucleotides that encode 60 amino acids located in the extracellular domain of Mpl. 
Normal murine megakaryocytes were found to express both c-mpl-I and c-mpl-II transcripts. BaF3 



cells transfected with c-mpl-I expressed a 95 kDa protein that was displayed on the cell surface 
and bound 125I-Tpo. BaF3 cells transfected with c-mpl-II expressed a 70 kDa protein. However, 
these cells were not able to bind 125I-Tpo and surface display of Mpl-II could not be detected. In 
summary, c-mpl-II is an isoform of murine Mpl expressed by megakaryocytes that lacks a 60 
amino acid region required for surface expression of the protein. 
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 The gene for a highly thermostable neutral proteinase (Npr) was isolated from Bacillus sp. strain 
EA1 by the polymerase chain reaction using consensus primers based on the sequences of npr 
genes from related species. The gene was sequenced and shown to be closely related to a 
neutral proteinase gene from Bacillus caldolyticus strain YP-T; the mature form of the enzyme 
differing by only a single amino acid. Enzyme samples were prepared from both the native 
organisms and also from recombinant Escherichia coli expressing the two npr genes. The 
proteinase from strain EA1 was shown to be significantly more thermostable than that from B. 
caldolyticus and that this difference is the result of a single amino acid substitution which is 
situated proximal to a region of the enzyme known to be crucial to conferring thermal stability. 
The phylogenetic relationship of EA1 to other Bacilli is also described. 
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 Patients with renal and colon cancer frequently develop IgG autoantibodies toward the NY-CO-
38/PDZ-73 antigen, a protein of 652 amino acids (73 kDa) which contains three copies of the 
PDZ protein-protein interaction domain. The gene encoding PDZ-73 mapped to chromosome 
11p15.4-p15.1. Additional tissue-specific isoforms were identified: PDZ-45, which lacks the third 
PDZ domain and the putative PEST protein degradation motif, is expressed in kidney, colon, 
small intestine, brain and testis; PDZ-54 and PDZ-59, which also lack the third PDZ domains, 
have unique carboxyl terminal amino acids and are expressed in brain, kidney, bladder, colon 
cancer and renal cancer; and a putative PDZ-37 isoform, containing only the third PDZ domain, 
that is expressed in the central nervous system. Immunohistochemical staining with anti-PDZ 73 
monoclonal antibodies showed strong cytoplasmic reactivity in epithelial cells of the small 
intestine, colon and kidney tubules, with a prominent apical staining pattern in cells of the small 
intestine. The reactivity pattern of the antibodies with various tissues correlated with the mRNA 
expression pattern of the PDZ-45 isoform. The existence of multiple PDZ-73 isoforms with 
variations in tissue distribution, PDZ domains, protein degradation sequences and carboxyl 
terminal structure indicate that these isoforms have distinct tissue-specific functions. 
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 Cysteine proteinases, cathepsins B, H, K, L and S, have been implicated in several proteolytic 
processes during development, growth, remodeling and aging, as well as in a variety of 
pathological processes. For systematic analysis of cathepsin gene expression we have produced 
cDNA clones for mouse and human cysteine cathepsins. Northern analysis of a panel of total 
RNAs isolated from 16-19 different human and mouse tissues revealed the presence of mRNAs 
for cathepsin B, H, K, L and S in most tissues, but each with a distinct profile. Of the different 
cathepsin mRNAs, those for cathepsin K were clearly the highest in bone and cartilage. However, 
relatively high mRNA levels for the other cathepsins were also present in these tissues. To better 
understand the roles of different cathepsins during endochondral ossification in mouse long 
bones, cathepsin mRNAs were localized by in situ hybridization. Cathepsin K mRNAs were 
predominantly seen in multinucleated chondroclastic and osteoclastic cells at the osteochondral 
junction and on the surface of bone spicules. The other cathepsin mRNAs were also seen in 
osteoclasts, and in hypertrophic and proliferating chondrocytes. These observations were 
confirmed by immunohistochemistry and suggest that all cysteine cathepsins are involved in 
matrix degradation during endochondral ossification. 
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pupal midgut of the silkworm, Bombyx mori." Biochimica et Biophysica Acta (BBA) - Gene 
Structure and Expression 1173(2): 217. 
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 Trehalase ([alpha]-glucoside-1-glucohydrolase, EC 3.2.1.28) was purified from silkworm pupal 
midgut to homogeneity by DEAE-Sepharose CL-6B and hydroxyapatite chromatography, and 
native gel electrophoresis. The enzyme had a molecular mass of 70 kDa. The N-terminal amino-
acid sequence of the intact trehalase and its three fragments by V8 proteinase digestion was 
determined. Based on the amino-acid sequence, degenerate oligonucleotides were synthesized 
and used as primers in a polymerase chain reaction (PCR). Using a 0.8 kb PCR product as a 
hybridization probe, trehalase clones were isolated from the pupal midgut cDNA library. 
Sequence analysis revealed that the isolated trehalase cDNA contains 3103 nucleotides and 
comprises 579 amino acids, including a cleavable signal sequence and five potential N-
glycosylation sites. Northern blot analysis clearly showed a 3.0 kb transcript in midgut, and 
Malpighian tubule, but not in fat body, silk gland, ovary, trachea, brain and suboesophageal 
ganglion. 
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Structure and Expression 1494(3): 263. 
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 We have cloned the gene for chicken 2',5'-oligoadenylate synthetase (ChOAS) by the method of 
polymerase chain reaction with use of ChOAS cDNA sequence. The ChOAS gene is composed 
of five introns and six exons containing all of the sequence of the ChOAS cDNA from the start to 
the stop codon. The first five exons of ChOAS gene which encode the OAS catalytic domain have 
a similar structure to HuOAS1 gene including the exon-intron boundaries. However, the length of 



introns of ChOAS gene is only 1/7 of those of HuOAS1 gene. The sixth exon of the ChOAS gene 
encodes the ubiquitin-like (UbL) domain of two consecutive sequence (UbL1 and UbL2) 
homologous to ubiquitin. ChOAS encoded in a single copy gene has at least two alleles, OAS*A 
and OAS*B. The differences between these two alleles are in the sixth exon of the gene; a 96-
nucleotide sequence in the UbL1 portion of OAS*A is deleted from OAS*B. No OAS*B gene was 
detected in nine lines of chickens tested other than Leghorns. Almost the same levels of ChOAS-
A and -B proteins induced physiologically in erythrocytes were detected in infant chickens (2-
week-old), but in grown-up chickens (6-month-old) the level of erythrocyte OAS-B was markedly 
reduced in most of B/B chickens. Thus, the UbL domain of ChOAS is responsible for the 
maintenance of the OAS level in the tissue. 
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Biophysica Acta (BBA) - Gene Structure and Expression 1446(3): 371. 
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 A gene encoding the precursor for a novel member of the human acyl-CoA dehydrogenase 
(ACD) gene family has been isolated which maps to human chromosome 11q25. The cDNA 
contains an open reading frame of 1248 nucleotides encoding a predicted 415-amino-acid 
peptide, and shares considerable sequence similarity with other members of the ACD family. 

 

Temple, M. D., P. Recabarren, et al. (2002). "The interaction of DNA-targeted 9-aminoacridine-4-
carboxamide platinum complexes with DNA in intact human cells." Biochimica et Biophysica Acta 
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 http://www.sciencedirect.com/science/article/B6T1V-44P6YH5-
2/2/9a1f8a0c3db913309c512881370b5248  

 As part of an ongoing drug development programme, this paper describes the sequence 
specificity and time course of DNA adduct formation for a series of novel DNA-targeted 
analogues of cis-diaminedichloroplatinum(II) (cisplatin) (9-aminoacridine-4-carboxamide Pt 
complexes) in intact HeLa cells. The sequence specificity of DNA damage caused by cisplatin 
and analogues in human (HeLa) cells was studied using Taq DNA polymerase and a linear 
amplification/polymerase stop assay. Primer extension is inhibited by a Pt-DNA adduct, and 
hence the sites of these lesions can be analysed on DNA sequencing gels. The repetitive alphoid 
DNA sequence was used as the target DNA in human cells. The 9-aminoacridine-4-carboxamide 
Pt complexes exhibited a markedly different sequence specificity relative to cisplatin and other 
analogues. The sequence specificity of the 9-aminoacridine-4-carboxamide Pt complexes is 
shifted away from a preference for runs of guanines. The 9-aminoacridine-4-carboxamide Pt 
complexes have an enhanced preference for GA dinucleotides. This is the first occasion that an 
altered DNA sequence specificity has been demonstrated for a cisplatin analogue in human cells. 
A time course of DNA damage revealed that the DNA-targeted Pt complexes, consisting of four 9-
aminoacridine-4-carboxamide Pt complexes and one acridine-4-carboxamide Pt complex, 
damaged DNA more rapidly compared to cisplatin and non-targeted analogues. A comparison of 
the time taken to reach half the maximum relative intensity indicated that the DNA-targeted Pt 
complexes reacted approximately 4-fold faster than cisplatin and the non-targeted analogues. 
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 We report the generation and characterisation of the first transgenic mice exclusively expressing 
normal human [beta]-globin (hu[beta]-globin) from a 183 kb genomic fragment. Four independent 
lines were generated, each containing 2-6 copies of the hu[beta]-globin locus at a single 
integration site. Steady state levels of hu[beta]-globin protein were dependent on transgene copy 
number, but independent of the site of integration. Hemizygosity for the transgene on a 
heterozygous knockout background (hu[beta]+/0, mu[beta]th-3/+) complemented fully the 
hematological abnormalities associated with the heterozygous knockout mutation in all four lines. 
Importantly, the rescue of the embryonic lethal phenotype that is characteristic of homozygosity 
for the knockout mutation was also demonstrated in two transgenic lines that were homozygous 
for two copies of the hu[beta]-globin locus, and in one transgenic line, which was hemizygous for 
six copies of the hu[beta]-globin locus. Our results illustrate the importance of transgene copy 
number determination and of the hemizygosity/homozygosity status in phenotypic 
complementation studies of transgenic mice containing large heterologous transgenes. 
Transgenic mouse colonies with 100% hu[beta]-globin production from the intact hu[beta]-globin 
locus have been established and will be invaluable in comparative and gene therapy studies with 
mouse models containing specific [beta]-thalassemia mutations in the hu[beta]-globin locus. 
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 Abnormal expression of the [alpha]E-catenin protein, a component of the E-cadherin/catenin cell 
adhesion complex, is frequently observed in human cancer cells. An inverse correlation between 
[alpha]E-catenin expression and tumor malignancy can be of prognostic value. Mutations of the 
[alpha]E-catenin gene, CTNNA1, were described in several human cancer cell lines and were 
found to result in aberrant cell adhesion. We have developed a polymerase chain reaction/single-
strand conformation polymorphism-based method for mutation analysis of this gene in human 
tumor DNA. This approach enabled us to identify several polymorphisms in a set of desmoid 
tumors, demonstrating that this method is suitable for [alpha]E-catenin mutational analysis. On 
the basis of our genomic characterization data, we found that the previously reported alternative 
splicing of the [alpha]E-catenin gene actually generates a frame-shift, resulting in a truncated 
[alpha]E-catenin protein. This finding is unlike the other [alpha]-catenin family members [alpha]N-
catenin and vinculin, which show in-frame alternative inserts. Furthermore, real-time quantitative 
reverse transcriptase-PCR analysis did not reveal relevant expression levels of this alternatively 
spliced [alpha]E-catenin variant neither in any human tissue or cell line tested, nor at any mouse 
developmental stage tested. Thus, contrary to previous notions, alternative splicing with in-frame 
insertion nearby the C-terminal end of the protein is not a general feature for all members of the 
[alpha]-catenin/vinculin family. 
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 We have isolated a Pinus sylvestris cDNA encoding a globular protein of 474 amino acids with a 
predicted molecular weight of 52 995 Da. The deduced amino acid sequence showed 41.9% 
identity and 13.6% similarity to mammalian cytosolic 3-hydroxy-3-methylglutaryl-CoA-synthase 
(HMGS). Treatment of Scots pine seedlings with ozone resulted in a transient increase of a 1.95 
kb transcript, whereas a 1.2 kb mRNA decreased transiently, indicating a possible influence of 
ozone on isoprenoid biosynthesis. 
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 A clone of about 1 kb has been isolated from a human brain cDNA library. The clone possesses a 
151 amino acid open reading frame that exhibits 72% amino acid identity with the E2 ubiquitin-
conjugating enzyme encoded by the RAD6 gene of Saccharomyces cerevisiae. A 90% amino 
acid identity was observed in a central sequence surrounding a cysteine, which most likely 
contributes the sulfhydryl group involved in tee formation of the ubiquitin-E2 thiolester linkage. 
Northern hybridization analyses have identified a poly(A)-containing mRNA of about 1 kb 
encoding the E2-like sequence in human CEM lymphoblastoid and HeLa cells, Novikoff rat 
hepatoma cells and S49 mouse leukemia cells. Southern hybridization analyses indicate the 
presence of a single gene encoding this sequence in both human cell lines, but of two or more 
related genes in the rodent cell lines. 
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 N6-furfuryladenine (kinetin, K) was shown to have cytokinin activity and antiageing effects. It also 
appears to protect DNA against oxidative damage mediated by the Fenton reaction. Kinetin was 
identified as a natural component of DNA in plant extract, calf thymus DNA, fresh DNA 
preparations from human cell culture, as well as in human urine. A proposed mechanism of 
kinetin synthesis includes furfural, the oxidative damage product of a 2-deoxyribose moiety of 
DNA, which reacts with an adenine residue to form N6-furfuryladenine at DNA level. The 
identification of kinetin in plant cell extracts, as well as human urine, suggests its excision from 
DNA by repair mechanisms. Since such a bulky modification as kinetin induces conformational 
changes of DNA, this could lead to mutations. Therefore, it was interesting to analyze an effect of 
kinetin on coding properties of DNA. Chemically synthesized oligodeoxynucleotide (20-mer) 
containing kinetin AAAACTGCCGTCCTGAKGAT was used as a primer. It was elongated in a 
polymerase chain reaction (PCR) on a template plasmid pEW1 harboring a 210-bp fragment of 
DNA derived from the 5' end of HIV mRNA. The PCR product of that length containing kinetin in 
position 17 from the 5' end was isolated and sequenced. Interestingly, DNA polymerase correctly 
incorporates thymine opposite of kinetin (an adenine derivative) on the complementary strand, 
but the misincorporations occur in a vicinity of the modified base. 
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 Certain Bacillus licheniformis strains isolated from oil wells have been shown to produce a very 
effective biosurfactant, lichenysin A, which is structurally similar to another less active lipopeptide, 
surfactin. Surfactin, like many small peptides in prokaryotes and lower eukaryotes, is synthesized 
non-ribosomally by multi-enzyme peptide synthetase complex. Analysis of several peptide 
synthetases of bacterial and fungal origin has revealed a high degree of sequence conservation. 
Two 35-mer oligonucleotides derived from highly conserved motifs ('core I' and 'core II') of 
surfactin synthetase were used to identify the cloned putative operon of lichenysin A synthetase 
lchA from B. licheniformis BNP29, a strain not amenable to genetic manipulation in a BAC system 
(F-plasmid-based bacterial artificial chromosome) based on Escherichia coli and its single-copy 
plasmid F-factor. A 32.4 kb fragment containing lichenysin A biosynthesis locus was sequenced 
and analysed. The structural architecture of putative lichenysin A synthetase protein containing 
seven amino acid (aa) activation-thiolation, two epimerization and one thioesterase domains is 
discussed in terms of its similarity to surfactin and other peptide synthetases. The 100 aa peptide 
chain situated between the highly conserved signature sequences FDXX and NXYGPTE(IV)X 
within amino acid binding domains of peptide synthetases is proposed to be a minimal block 
dictating the substrate specificity of the enzymes. A new operon-type structure has been localized 
directly upstream from the lichenysin A synthetase genes which, on the basis of sequence 
determination, potentially encode a four-member ABC-type transport system involved in product 
secretion. 
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 DmsR protein is a member of the OmpR response regulator subfamily that activates the 
transcription of the dmsCBA operon in Rhodobacter sphaeroides f. sp. denitrificans. By site-
directed mutagenesis some functional amino acid residues were investigated in DmsR, which 
consists of the N-terminal regulatory and the C-terminal DNA-binding domains and the linker 
connecting the two domains. The substitution of P130S in the linker caused decreases of both 
DNA-binding and transcriptional activator activities. Introducing additional substitutions of R129P 
or D131P to the DmsR-P130S derivative recovered both activities, demonstrating necessity of 
proline residue at one of the positions 129-131 in the linker. Substitutions of D12A, D55A, and 
K104M, at residues conserved in the phosphorylation region, caused no production of DMSO 
reductase, but retained DNA-binding ability, suggesting that unphosphorylated DmsR also has 
high affinity to its target nucleotide sequence of DNA. Substitutions in the C-terminal domain 
suggested the presence of a winged helix-turn-helix structure observed in the DNA-binding 
domain of the Escherichia coli OmpR. 
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its gene promoter region in HepG2 cell line." Biochimica et Biophysica Acta (BBA) - Gene 
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 The coding region of cDNA and genomic DNA, with its promoter region, of zebrafish 
metallothionein (zMT) gene homologous to the piscine MT-II was obtained. The A/T-rich promoter 
region contains four metal regulatory elements (MREs), three activator protein 1 (AP1) and one 
specific protein 1 (Sp1) binding sites. The four MREs are organized into two clusters, a distal 
cluster with one MRE lying around 740 bp upstream of the transcription start point and a proximal 
cluster with three MREs located close to the TATA box. The metal induction ability of the 
promoter was assessed by transient luciferase gene expression assays in HepG2 cells. The zMT 
promoter was inducible by Zn2+, Cd2+, Cu2+ and Hg2+ ions in decreasing inducibility, while inert 
to Ni2+, Pb2+ and Co2+ ions, and H2O2 treatment in vitro. Deletion of the putative cis-acting 
elements in the promoter region revealed that the distal MRE (MREd) was important in mediating 
metal inducibility. Despite the binding of HepG2 cell nuclear protein factors to all MREs as 
confirmed by electrophoretic mobility shift assay (EMSA), the proximal MREs did not provide 
significant contribution to metal induction of zMT gene in HepG2 cells. The metal inducibility of 
zMT promoter required the cooperative effect of at least three MRE sites. 
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 Transposon mutagenesis was employed to isolate the gene(s) related with the biosynthesis of 
dipeptide antibiotic in Bacillus subtilis PY79 (a prototrophic derivative of the standard 168 strain). 
The blocked mutants were phenotypically selected from the transposon library by bioassay and 
the complete loss of biosynthetic ability was verified through ESI-mass spectrometry analysis. 
Four different bacilysin nonproducer mutants (Bac-:Tn10(ori-spc)) were isolated from the 
transposon library. The genes involved in bacilysin biosynthesis were identified as thyA 
(thymidilate synthetase), ybgG (unknown; similar to homocysteine methyl transferase) and oppA 
(oligopeptide permease), respectively. The other blocked gene was yvgW (unknown; similar to 
heavy metal-transporting ATPase); however, backcross studies did not verify its involvement in 
bacilysin biosynthesis. This gene, on the other hand, appeared to be necessary for efficient 
sporulation and transformation. Opp involvement was significant as it suggested that bacilysin 
biosynthesis is under or a component of the quorum sensing pathway which has been shown to 
be responsible for the establishment of sporulation, competence development and onset of 
surfactin biosynthesis. For verification, it was necessary to check the involvement of peptide 
pheromones (PhrA or PhrC) internalized by the Opp system and response regulator ComA as the 
essential components of this global control. phrA, phrC and comA deleted mutants of PY79 were 
thus constructed and the latter two genes were shown to be essential for bacilysin biosynthesis. 
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 dlk encodes a transmembrane protein member of the EGF-like family of homeotic proteins. dlk is 
expressed in the same type of neuroendocrine tissues and tumors as pG2, a gene cloned 
because of its differential expression in human pheochromocytomas versus neuroblastomas. 
Human dlk and pG2 cDNAs are around 98% similar in sequence, but the predicted proteins 
encoded by those genes are apparently unrelated. This fact suggested the existence of 
polymorphic variants of the same gene. We have sequenced again several pG2 and dlk clones in 
parallel. We identified a pG2 cDNA species corresponding to an alternatively spliced dlk mRNA, 
as well as several other variant forms of dlk mRNA. One of the pG2 clones resulted to be 
identical to human dlk and encode the same EGF-like protein. Pref-1, a cDNA isolated from 3T3-
L1 fibroblasts, encodes a putative protein possessing an extracellular EGF-like domain similar to 
dlk, but a different intracellular region. Analysis of sequence data from different clones obtained in 
our laboratory confirmed some of the differences between dlk and Pref-1. However, the putative 
difference in the intracellular regions of dlk and Pref-1 was due to sequence artifacts. These data 
suggest that dlk, pG2 and Pref-1 are variant products of the same gene. 
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 Alternative oxidase (AOX) is dramatically induced when the fungus Magnaporthe grisea is 
incubated with the fungicide SSF-126, which interacts with the cytochrome bc1 complex in the 
electron transport system of mitochondria. A full-length cDNA for the alternative oxidase gene 
(AOX) was obtained, and the deduced amino acid sequence revealed marked similarity to other 
AOXs, but lacks two cysteine residues at corresponding sites which are conserved in plant AOXs 
and play essential roles in the post-translational regulation. Northern blot experiments showed 
that treatment of M. grisea cells with SSF-126 induces accumulation of AOX mRNA in a dose-
dependent manner, and the level was correlated with the activity of alternative respiration. H2O2 
also induced the accumulation of the transcript with a short half-life (AOX gene was transcribed 
constitutively in unstimulated cells. Cycloheximide did not change the basal level of transcription, 
but induced the accumulation of the transcript, indicating that active degradation of the transcript 
occurs by factor(s) sensitive to cycloheximide. On the other hand, SSF-126 enhanced the 
transcriptional activity of AOX gene threefold compared to that of control cells, and H2O2 was 
also potent for enhancement of the transcription. From these results, it is concluded that the 
respiratory inhibitor-dependent activation of the transcription is a primary determinant for the 
induction of alternative respiration in M. grisea. Because we have previously shown that SSF-126 
treatment of M. grisea mitochondria induced the generation of superoxide, active oxygen species 
are thought to be signal mediators to activate AOX gene transcription in M. grisea. 
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