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 One of the key features in the affinity maturation of antibodies is somatic hypermutation of the 
variable regions of immunoglobulin genes. The mutations that occur in immunoglobulin genes are 
detected by direct sequencing of cloned polymerase chain reaction (PCR) products. The 
frequencies of mutations in vivo are generally high enough to provide sufficient numbers of point 
mutations in order to generate large databases that can be analyzed in various ways. Recently, 
the mechanisms of variable (V)-region hypermutation have been studied in tissue culture systems 
and transgenic mice where mutation occurs at frequencies that are ~10-fold lower than the 
estimated in vivo rate. Identifying mutations by brute force sequencing of PCR products in 
comparative studies is limiting when trying to determine if there are statistically significant 
differences. Here we describe a high throughput technique that can facilitate the identification of 
immunoglobulin V-regions that contain one or more mutations before sequencing. This technique, 
known as denaturing high-performance liquid chromatography (DHPLC), utilizes a standard 
HPLC apparatus with a column that binds double-stranded DNA (dsDNA). In this study, we have 
successfully detected ~90% of previously sequenced mutated V-regions by DHPLC. Our results 
show that we were able to detect mutations throughout a 321-base pair (bp) region of the Ricin 
45 immunoglobulin (Ig) V-region. Also, with the use of this assay, we have been able to detect 
mutations in multiple clones of different immunoglobulin genes. 
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 Molecular characterization of human natural killer (NK) cells will require targeted gene delivery to 
inhibit and activate specific signaling pathways, yet to our knowledge, an effective means to 
deliver such products for long-term gene expression without disrupting normal cellular processes 
has not been described. In this study, we have developed a retroviral strategy to effectively 
express gene products in the NK cell, whereby its effector functions of cytotoxicity and cytokine 
production remain intact. Using an EBV/retroviral hybrid vector, we demonstrate infection of 
human peripheral blood NK cells with simultaneous expression of a marker for infection-the 
enhanced green fluorescent protein (EGFP)-along with various genes of interest. This technique 
results in successful infection of the CD56dim NK population that predominates among human 
peripheral blood NK and is the effector of antibody-dependent cellular cytotoxicity and natural 



killing. In addition, we demonstrate infection of the CD56bright NK subset as well as the NK-92 
cell line. In summary, we have devised an efficient and reproducible methodology for the targeted 
delivery of gene products to human NK cells that should now provide opportunities to dissect the 
molecular processes critical to normal NK cell physiology. 
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 Intracellular expression of human myxovirus protein A (MxA) is exclusively induced by type I IFNs 
(IFN[alpha],[beta],[omega]) or by some viruses and it is strongly increased under IFN 
treatment.We set up an internally controlled quantitative-competitive polymerase chain reaction 
(qc-PCR) that quantifies MxA mRNA expressed in human peripheral blood mononuclear cells 
(PBMC).Our qc-PCR is accurate because the mean ratio of copy number estimated by qc-PCR to 
that quantified spectrophotometrically is 1.08+/-0.03, moreover it is repeatable with high 
sensitivity (1 fg MxA/pg GAPDH).MxA mRNA was tested in 47 Relapsing-Remitting Multiple 
Sclerosis (RR-MS) untreated patients and in 48 patients treated with one of the 3 IFN[beta] 
licensed for MS (24 with Rebif, 14 with Avonex and 10 with Betaferon). All the 48 treated patients 
were negative to IFN[beta] neutralising antibodies (NABs) as tested in our laboratory using a 
cytopatic assay (CPE).MxA mRNA levels were detectable in all untreated patients (mean 24+/-18 
fg MxA/pg GAPDH) and significantly higher levels were found in all the treated patients 12 h after 
IFN[beta] administration (mean 499+/-325 fg MxA/pg GAPDH); furthermore, the three types of 
IFN[beta] showed comparable bioavailability.Our data indicate that the bioavailability of the three 
available types of IFN[beta] can be evaluated by MxA qc-PCR. 
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 The individual cellular immune response to intracellular antigens is modeled by the highly 
polymorphic major histocompatibility complex (HLA) class I molecules. The epitopes presented 
and the T cell repertoire that recognizes them depend on the HLA constitution of the individual. 
Therefore, to monitor and to modify an individual's HLA class I-driven cellular immune response, 
it is necessary to know the HLA class I alleles of the person and the possible epitopes of the 
target antigen presented by those alleles. In particular, this is necessary in order to design 
peptide-based vaccines and immune therapies for the treatment of diseases caused by viruses, 
intracellular parasites or cancer, and to monitor the immune response during those treatments. 
We describe a new set of HLA-A, -B, and -C locus-specific primers for the polymerase chain 
reaction (PCR) amplification of the whole coding sequence of these genes from complementary 
DNA (cDNA). We describe their use for typing and for the production of a library of recombinant 
HLA class I genes. We discuss two downstream applications of this gene collection: production of 
soluble HLA molecules and discovery of new epitopes. 
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 Natural killer cells are known to express a variety of surface receptors involved in HLA class I 
monitoring. It is thus of interest to investigate the clonal distribution and relative expression levels 
of activating versus inhibitory NK receptors. We have developed a quantitative real-time reverse 
transcription-polymerase chain reaction (RT-PCR) assay designed to determine specific and 
absolute mRNA levels for NKG2-A/B, -C, -E, -F, -H and NKG2-D. When analyzing NK cell clones 
derived from a single donor we found differential expression of inhibitory (NKG2-A/B) versus 
triggering (NKG2-C and potentially -E, -F, -H) NK receptor chains. The generation of the splice 
variants NKG2-E and -H seemed to occur at a constant ratio. We further compared NKG2 
transcript levels to surface receptor expression as monitored by flow cytometric analysis and to 
NK cell cytotoxicity as detected by reverse ADCC: a clear correlation was observed. Thus, the 
data obtained reveal a substantial variability in the NKG2 repertoire among NK cell 
subpopulations, which is likely to affect the sensitivity and reactivity towards the ligand HLA-E. 
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 A soluble, recombinant form of the human T cell receptor (TCR) [beta]-chain containing the 
V[beta]3.1 sequence has been constructed, expressed in Chinese hamster ovary cells, amplified 
by dihydrofolate reductase selection, and purified in quantities appropriate for the generation of 
monoclonal antibodies (mAb). The V[beta]3 sequence was chosen because of its reported 
elevated usage in the synovial T cells of rheumatoid arthritis patients but the approach described 
should be applicable to other known human V[beta] gene sequences. By this method, two mAb 
were prepared which reacted with up to 10% of normal, live peripheral blood T cells but with 
reactivity varying greatly among individual donors. Both mAb specifically bound to a murine T cell 
line transfected with a human TCR V[beta]3.1 and immunoprecipated a protein of the expected 
molecular weight for the TCR [beta]-chain. Both antibodies were mitogenic for T cells and 
analysis of peripheral blood lymphocyte cultures stimulated with the mAb suggested that both 
were specific for the V[beta]3.1 subfamily and not D[beta] or J[beta]. Clones expressing V[beta]3, 
which were derived from mAb-stimulated peripheral blood lymphocytes of a single individual, 
preferentially (8/13), but not exclusively, utilized the J[beta]2.7 gene segment. The V[beta]3.1 
usage showed no preference for the CD8+ or CD4+ subpopulations of normal peripheral blood T 
cells. 
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 Our studies of DNA damage and repair in autoimmune disease, lymphomagenesis, and 
carcinogenesis, require identification of an immunoassay approach that is capable of 



ultrasensitive detection in a routine human tissue biopsy of several physicochemically diverse 
antigens, some of which will be present at very low level. Immuno-polymerase chain reaction 
(immuno-PCR) is a recently described method for ultrasensitive antigen detection that combines 
the amplification power of PCR with a method similar to a standard antibody capture, enzyme-
linked immunosorbent assay (ELISA). As a test of the universality of immuno-PCR, and as an 
assessment of the suitability of this method for our studies, we used a single immuno-PCR 
protocol to assay purified forms of the following physicochemically diverse antigens: oligomeric 
pyruvate dehydrogenase complex (PDC; Mr 8.5 x 106), the promutagenic DNA base adduct O6-
methylguanosine (Mr 298) and its monomeric repair enzyme, O6-methylguanine-DNA 
methyltransferase (MGMT; Mr 22,000), and a peptide from the N-terminus of MGMT (Mr 2310). 
We found that all antigens could be ultrasensitively assayed using the single immuno-PCR 
protocol. Assay limits observed using antigen-specific (primary) antibodies at 1 [mu]g/ml, were in 
the approximate range of 102-109 molecules, with O6-methylguanosine being detected most 
sensitively. Sensitivity of the antigen assay appeared to positively correlate with primary antibody 
titres determined by ELISA. Furthermore, we observed a substantial increase in detection 
sensitivity for all antigens by the use of primary antibodies at the higher level of 10 [mu]g/ml. The 
latter approach permitted antigen assay within the approximate range of 100-107 molecules. The 
combination of higher titre primary antibodies and their use at higher input level, produced an 
increase of immuno-PCR assay sensitivity of up to four orders of magnitude greater than those 
previously reported through the use of this assay to measure other antigens. This represents up 
to a nine order of magnitude increase in immunoassay sensitivity compared to ELISA. Our 
findings provide compelling evidence that immuno-PCR is indeed a universal ultrasensitive 
antigen detection method. Using the indicated assay enhancements, immuno-PCR performed as 
detailed here can offer greatly increased sensitivity for antigen measurement compared to other 
methods. Thus, our findings suggest that parallel quantitation of several different antigens in very 
small samples of human tissue will be readily attainable using immuno-PCR. 
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 The amino-acid sequence of the very high-affinity anti-angiotensin II monoclonal antibody 4D8 
was predicted from the nucleotide sequence of the heavy and light chain variable genes. The 
single-chain variable fragment (scFv) was constructed and expressed in Escherichia coli as a 
soluble protein and at the surface of the filamentous M13 phage and was compared with the full-
length antibody (Ab). The scFv showed the same specificity profile and affinity constant as the 
intact antibody (5.0 x 1010 and 8.0 x 1010 M-1, respectively, by Scatchard analysis). Several 
peptides from the set of overlapping dodecapeptides covering the variable domains of 4D8 mAb 
were found to specifically bind biotinylated angiotensin II: peptides from the L1, L2, L3 and H1 
regions had the strongest capacity to bind the antigen. 
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reverse transcriptase polymerase chain reaction; digoxigenin-labeled polymerase chain reaction 
permits sensitive detection of cytokine mRNA in rat heart allografts." Journal of Immunological 
Methods 217(1-2): 185. 

 http://www.sciencedirect.com/science/article/B6T2Y-3TXK8XS-
N/2/400ecc2f67f08dbd77793629e7a3a13d  



 The polymerase chain reaction (PCR) is a sensitive method for the analysis of cytokine mRNA 
expression. The amount of specific mRNA in tissues involved in an inflammatory immune 
response can be low and therefore requires highly sensitive detection of the PCR products. In our 
study we have compared different detection techniques in order to replace the commonly used 
detection by means of radiolabeled probes. Besides the detection of DNA in agarose gels by 
ethidium bromide (EB), we used detection by digoxigenin (DIG)-labeled probes, as well as the 
direct incorporation of DIG-labeled nucleotides in the PCR, in comparison to detection by means 
of labeled probes. In vitro activated rat lymph node cells, lymph node tissue, and acutely or 
chronically rejected rat heart allografts were examined for expression of mRNA of the cytokines 
IL-2 and IFN[gamma]. The directly DIG-labeled PCR appeared to be the best alternative for 
detection of PCR products by means of radiolabeled probes. While IL-2 mRNA was not detected 
by means of EB and IFN[gamma] mRNA was only detected at the highest PCR cycle numbers in 
acutely and chronically rejected rat heart allografts, both cytokine mRNA's were readily detected 
by directly DIG-labeled PCR. 
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 An approach to the creation of antigen-specific polyclonal libraries of intact antibodies is 
presented. A polyclonal library of Fab antibody fragments would be expressed using a phage 
display vector, and selected for reactivity with an antigen or group of antigens. For conversion 
into a sublibrary of intact polyclonal antibodies, the selected heavy (H) and light (L) chain variable 
(V) region gene combinations would be transferred in mass, as linked pairs, to a eukaryotic 
expression vector which provides immunoglobulin (Ig) constant (C) region genes. To enable this 
selection and transfer, a bidirectional phage display vector was generated, in which the V region 
gene pairs are linked head to head in opposite transcriptional orientations. The functionality of 
this vector was demonstrated by the selection, transfer and expression of linked V region gene 
pairs derived from an A/J mouse that had been immunized with p-azophenylarsonate (Ars)-
coupled keyhole limpet hemocyanin (KLH). As expected, the expressed IgG2b anti-Ars antibodies 
with selected V region gene pairs were shown to have V region sequences and Ars-binding 
characteristics similar to those of anti-Ars hybridoma antibodies. The technology presented here 
has potential for many diagnostic and therapeutic applications. These include the generation of 
polyclonal antibody libraries against multiple epitopes on infectious agents or cancer cells, and of 
polyclonal libraries encoding chimeric molecules composed of antibody V regions and T cell 
receptor C regions. 
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homologous internal control and chemiluminescence for microplate detection." Journal of 
Immunological Methods 229(1-2): 49. 

 http://www.sciencedirect.com/science/article/B6T2Y-3Y8N2FX-
4/2/34120909a2ae4c792389927dea461ae5  

 The polymerase chain reaction (PCR) has proved to be a sensitive and versatile method for the 
analysis of human and murine cytokine mRNA expression. This paper describes for the first time 
a reverse transcription-polymerase chain reaction (RT-PCR) at end-point for the quantification of 
five porcine cytokines: interferon (IFN)-[gamma], interleukin (IL)-2, IL-4, IL-10 and IL-18. The 
main features of the methodology are: (1) a unique RT for all quantifications, (2) the addition of 
homologous DNA internal controls (IC) of equal length to the corresponding cytokine and 



consequently co-amplification of the target cytokine and the IC with equivalent efficacy, (3) PCR 
and detection of amplicons for all cytokines simultaneously, (4) cytokine quantification in relation 
to a housekeeping gene control (glyceraldehyde-3-phosphate dehydrogenase, GAPDH), (5) 
detection of the amplicons by enzyme linked immunosorbent assay (ELISA) using a 
chemiluminescent substrate with high sensitivity and wide dynamic range, (6) automation of the 
detection system for analysis of a large number of samples. This highly sensitive quantitative RT-
PCR assay (able to detect 100-200 cytokines mRNA copies/75 x 103 cells) was validated on 
peripheral blood mononuclear cells (PBMC) from pigs infected or not with pseudorabies virus 
(PRV), re-stimulated in vitro by a mitogen or antigens. 
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 Interleukin-4 (IL-4) is an important T-helper cell type 2 (Th2) cytokine in man, driving Th2 
polarisation and exerting the most antagonistic effects to the Th1 cytokine interferon-[gamma] 
(IFN-[gamma]). Nevertheless, few data on spontaneous and antigen-specific secretion of IL-4 in 
man are available, mainly due to difficulties in the detection of IL-4. In this study, we compared 
three assays that can detect antigen-induced IL-4 responses; ELISPOT, ELISA after blocking the 
IL-4 receptor during cell culture, and real-time reverse transcription polymerase chain reaction 
(RT-PCR). Spontaneous, antigen- and allergen-induced responses were analysed in peripheral 
blood mononuclear cells from three groups with different secretion patterns for IL-4: atopic 
individuals, nonatopic individuals and pregnant women. ELISPOT displayed the highest 
sensitivity and was the only assay that could detect spontaneous secretion of IL-4 in all analysed 
samples. The IL-4 receptor blocking ELISA was considered best for the detection of in vitro 
antigen- and allergen-induced responses, since the results obtained from the ELISPOT and real-
time RT-PCR displayed lower specificity, possibly because of seemingly aberrant IL-4 responses 
in the group of pregnant women. The real-time RT-PCR for detection of IL-4 mRNA proved to be 
sensitive, but expression of IL-4 mRNA was not correlated with the secretion of IL-4. 
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lymphocyte VH repertoire by a fluorescent multiplex PCR." Journal of Immunological Methods 
276(1-2): 121. 

 http://www.sciencedirect.com/science/article/B6T2Y-48622T6-
2/2/c6e9be04f7cbb856bc1140f45700db95  

 We established a new tool to perform semiquantitative and qualitative screening for VH gene 
usage frequency during IgH rearrangements in human B-lymphocytes. In two separate multiplex 
PCRs, the rearranged VDJ regions were amplified with VH family-specific primers labeled with 
different fluorescent dyes (FAM, HEX, NED, or ROX). The relative amount of each of the 
particular VH family products and their ratios were determined by fragment analysis on a ABI 
PRISM 377 sequencer. We verified that the fluorescent multiplex PCR (FMPCR) shows high 
specificity and sensitivity, acceptable reproducibility and reliability. Data obtained were well in 
agreement with results revealed by sequencing following single-cell PCR. Ten healthy volunteers 
showed a comparable semiquantitative VH family distribution. The FMPCR also correctly 
detected a monoclonal peak in a CLL patient. Thus, labeling primers with various fluorescent 
dyes allows for an assessment of VH family usage and an immediate determination of the 
involved VH gene family if any clonal peaks are present. This method provides a quick, easy, and 



reliable tool for VH repertoire screening of larger populations of patients suffering from diseases 
with changes in the VH repertoire allowing for selection of cases worth a more detailed and 
cumbersome sequence analysis later on. 
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drugs: flow cytometry and quantitative real-time PCR as two independent and correlated read-
outs." Journal of Immunological Methods 289(1-2): 123. 
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 Background: Immune monitoring may use flow cytometry or molecular biology techniques. Flow 
cytometry assays cells that are phenotypically characterized, whereas TaqMan(R) RT-PCR starts 
with RNA extraction from unfractionated heterogeneous cell populations. We therefore wondered 
how the effects of immunosuppressive drugs on cytokine production in stimulated whole blood, as 
determined by flow cytometry, would correlate with those obtained with quantitative real-time 
PCR (TaqMan(R) RT-PCR). Methods: Blood drawn from naive cynomolgus monkeys was 
exposed to incremental amounts of cyclosporine (CsA; 300, 600, 900 and 1200 ng/ml) or 
tacrolimus (TRL; 8, 20, 40 and 80 ng/ml) before lectin stimulation in vitro. Blood was then either 
stained for CD3, IFN-[gamma], IL-2, IL-4, and TNF-[alpha] and analyzed on a flow cytometer with 
various gating strategies, or submitted to RNA extraction for analysis of the above mentioned 
cytokines mRNA transcripts using TaqMan(R) RT-PCR. Results: Both methods revealed a 
parallel dose-dependent inhibition of cytokine production in stimulated blood. The 50% inhibitory 
concentrations (IC50's) ranged from 511-771 ng/ml (CsA) and 15-29 ng/ml (TRL) with flow 
cytometry, and from 275-529 ng/ml (CsA) and 11-48 ng/ml (TRL) with TaqMan(R) RT-PCR for T-
helper 1 cytokines. Both assays correlated well with a Pearson product moment correlation of 
0.76. Extending gating from a CD3+ gate to a lymphocyte gate improved correlation (r=0.85) for 
all cytokines investigated (except IL-2; unchanged) whereas further extending gating resulted, to 
the contrary, in lower correlations. Independent of gating strategy a high correlation (r=0.97) was 
observed when drug IC50's were considered. Conclusions: Flow cytometry and TaqMan(R) RT-
PCR may be used interchangeably to monitor the effects of candidate immunosuppressive drugs 
on cytokine mRNA production in lectin-stimulated whole blood. 

 

Frohn, C., P. Schlenke, et al. (1998). "DNA typing for natural killer cell inhibiting HLA-Cw groups NK1 and 
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 Over the last few years, natural killer (NK) cells have been shown to express MHC molecule 
recognizing receptors which are thought to function primarily as negative signaling receptors. 
HLA-Cw seems to play a key role as the corresponding ligand. Two distinct HLA-Cw groups 
which differ in amino acid residues 77 and 80 inhibit separate subsets of NK cells. In order to 
classify target cells with respect to their expression of HLA-Cw groups we established a group 
specific PCR-SSP which directly amplifies the relevant epitope coding sequences. The PCR 
protocol was validated by retyping cell lines obtained from the International Histocompatibility 
Workshop and by comparing those results with those acquired from allele-specific genotyping 
and serotyping on 80 donor-recipient pairs from our kidney transplantation unit. In the context of 
inhibitory HLA-Cw receptors, our protocol which definitively discriminates the two alternative 
epitopes is the more direct and thus more reliable approach, and is less labor intensive compared 
to an allele specific PCR or serotyping. In addition serotyping does not detect at all certain alleles. 
Basic NK cell research and clinical transplantation immunology may benefit from this newly 



established PCR SSP technique. 
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interleukin-18." Journal of Immunological Methods 238(1-2): 173. 
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 Conventional enzyme-linked immunosorbent assays (ELISA) are sufficient to measure normal 
and elevated serum interleukin (IL)-18 concentrations, but have limited sensitivity when 
measuring low concentrations of IL-18 such as in patients with the acquired immunodeficiency 
syndrome. We have developed a highly sensitive method for detecting human (h) IL-18 using an 
immuno-polymerase chain reaction (PCR). A mouse monoclonal anti-hIL-18 antibody and rabbit 
polyclonal anti-hIL-18 antibody was used for an indirect sandwich ELISA with a detection limit of 
40 ng/l and a very low background. For immuno-PCR, biotinylated DNA was produced from the 
plasmid Bluescript by PCR amplification with biotinylated M13-20 primer and nonbiotinylated M13 
reverse primer. Immuno-PCR for hIL-18 was performed for 40 cycles using 1 ng/l of biotinylated 
DNA. This immuno-PCR has a detection limit of 2.5 pg/l, 1.6 x 104 times lower than that of the 
ELISA. In addition, our system avoids sampling error caused by heat transfer from the ELISA 
plate to the PCR tube because all procedures from immobilization of the antibody to PCR 
amplification can be performed in the same tube. This immuno-PCR for hIL-18 is the most 
sensitive method for detecting hIL-18 reported to date. 

 

Gallard, A., G. Foucras, et al. (2002). "Tracking T cell clonotypes in complex T lymphocyte populations by 
real-time quantitative PCR using fluorogenic complementarity-determining region-3-specific 
probes." Journal of Immunological Methods 270(2): 269. 

 http://www.sciencedirect.com/science/article/B6T2Y-46RCV6P-
1/2/602f8f84b75d98b4fd25a3c18c3156a6  

 The T cell receptor (TCR) [alpha] and [beta] chains are encoded by a series of stochastic 
rearrangements between variable (V), diversity (D) for TCR [beta] chain only, and joining (J) gene 
segments, creating hypervariable complementarity-determining region 3 (CDR3) regions that 
contact the peptide/MHC complex and confer specificity. In the present paper, we applied the 
recently developed real-time quantitative RT-PCR technique to the detection of rearranged TCR 
[beta] chain mRNA transcripts. We designed BV- and BJ-specific primers together with 
TaqMan(TM) probes specific for the CDR3 regions of the clones of interest. As an external 
reference, we used plasmids containing the entire TCR [beta] chains, making it possible to 
normalize the number of specific rearranged BV-J mRNA copies among the total number of TCR 
[beta] chains. Here, we present data validating this fluorogenic PCR-based method for the 
quantification of several TCR clonotypes characteristic of the CD4 T cell response to hen egg 
white lysozyme (HEL) in mice of the H-2d haplotype. This accurate and sensitive procedure 
permits the precise determination of T cell clone frequencies ranging from 10-2 to less than 10-5 
in normal biological samples; it may provide an alternative approach when frequencies are too 
low to be assessed by flow cytometry. 
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 http://www.sciencedirect.com/science/article/B6T2Y-3Y6PRBM-
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 In the last few years the clinical need for HLA genotyping has become evident. However, the 
routine use of PCR-based DNA typing techniques has been hampered by economical and/or 
technical considerations. The classical PCR-SSO (product-dot) method has been widely tested 
and proven to be useful for large-scale HLA DNA typing. However, it is not a suitable method for 
routine typing of single samples because it takes several days. Using primers and probes for 
sequences identical to those compiled by the Eleventh International Histocompatibility Workshop, 
we designed a non-radioactive dot-blot technique in which each hybridization reaction is 
performed in a microtiter plate well containing PCR-amplified DNA that has been previously 
dotted on a small nylon membrane, so that a large number of oligonucleotide probes tailed with 
biotin-14-dATP can be simultaneously tested against the same sample. We studied 23 B-
lymphoblastoid cell lines of known HLA genotype to test the method and, so far, it has been 
validated on more than 100 patients and healthy relatives typed prospectively. This simple, rapid, 
inexpensive PCR-SSO dot-blot micromethod makes DRB/DQB DNA typing of single samples 
possible in a short period of time, and is therefore an attractive alternative to serological typing in 
routine medical practice. 
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 The peptide epitope FRHSVV is cryptic in wild-type p53 and is exposed in many types of mutant 
p53 molecules isolated from various tumors. Mutant p53 marked by this epitope abrogates a 
tumor-suppressor function of wild-type p53 and possibly contributes to the transforming potential 
of other oncogenic processes. We report here the construction of a single-chain scFv antibody 
gene library derived from the mRNA of a mouse immunized with the epitope peptide FRHSVV 
which mimics the common epitope in p53 mutant protein molecules. The scFv was presented by 
phage display. The selected antibody gene, named ME1, was found to bind to the mutant p53 
protein but not to the wild-type p53 protein. Preliminary studies show that the ME1 gene is 
expressed in the cytosol of mammalian cells. These findings suggest that the ME1 single-chain 
antibody may be useful as a tool for clarifying the role of mutant p53 in tumor transformation, 
especially in cells heterozygous in p53, and possibly for gene therapy of tumors. 
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 http://www.sciencedirect.com/science/article/B6T2Y-3WJFCGC-
6/2/a96e004dcd5a5436c78e1b0929ca35c9  

 The study of T cell clones at the genomic level is expanding our understanding of their role in 
diseases such as rheumatoid arthritis (RA) and multiple sclerosis (MS). We have been carrying 
out genotypic analysis by PCR of hypoxanthine phosphoribosyltransferase (hprt) mutations in 
these cells. Mutant T cells in the population can be cloned on the basis of their resistance to the 
cytotoxic drug, 6-thioguanine-(6-TG). A difficulty is that the majority of primary human T cells are 
capable of only limited growth ex vivo, even in the presence of 'feeder' cells. PCR analysis of 
DNA from such clones is made difficult by the limited number of viable mutant (drug-resistant) T 



cells and the large number of dead (drug-sensitive) mononuclear cells and feeder cells. DNA from 
the 'dead' cells remains sufficiently intact for many weeks in culture and can represent a 
significant source of background in PCR analysis. Here we describe a method employing 
hypotonic shock and micrococcal nuclease that reliably eliminates non-viable 6-TG-sensitive 
cells, allowing the study of the hprt gene in <200 T cells by PCR. 

 

Granziero, L., P. Nelboeck, et al. (1997). "Baculovirus cDNA libraries for expression cloning of genes 
encoding cell-surface antigens." Journal of Immunological Methods 203(2): 131. 

 http://www.sciencedirect.com/science/article/B6T2Y-3PH8M86-
F/2/bd85a9c07dafac3b297b84f457bb4a13  

 We describe a method for the production of baculovirus-based cDNA libraries. By staining with 
monoclonal antibodies, single positive cells can be sorted and the virus encoding for the surface 
epitope can be isolated by limiting dilution. We have used this method to isolate cDNAs encoding 
several cell-surface antigens. 

 

Guttieri, M. C., C. Bookwalter, et al. (2000). "Expression of a human, neutralizing monoclonal antibody 
specific to Puumala virus G2-protein in stably-transformed insect cells." Journal of Immunological 
Methods 246(1-2): 97. 

 http://www.sciencedirect.com/science/article/B6T2Y-41S4SCM-
B/2/4cff1fbc5c2fdd8ab8c528110841acea  

 We cloned the heavy- and light-chain antibody genes of a human X (human x mouse) trioma 
secreting a neutralizing, IgG monoclonal antibody to the G2-protein of Puumala virus. The 
antibody genes were inserted separately into plasmid transfer vector pIEI-4 such that the genes 
were under control of the baculovirus immediate early gene promoter, IEI. Trichoplusia ni (TN) 
cells were co-transfected with these constructs and a selection plasmid containing a neomycin-
resistance gene. Cloned transformants expressing the IgG monoclonal antibody were identified 
by ELISA of transfected TN cell culture supernatants. TN cell lines were established from four 
selected clones, of which one was chosen for detailed analysis. Specificity of the insect cell-
expressed human antibody was determined by ELISA with Puumala virus-infected cell lysates 
and by immune-precipitation of radiolabeled Puumala virus proteins. The expressed IgG retained 
the ability to neutralize Puumala virus in plaque-reduction neutralization assays. Using 
competitive polymerase chain reaction methods, multiple copies of integrated heavy- and light-
chain antibody genes were detected in the insect cell genome. The transformed insect cells were 
stable and continuously expressed biologically active IgG. We conclude that this methodology 
provides an alternative eukaryotic source for the generation of human antibodies. 
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ovine small intestine." Journal of Immunological Methods 293(1-2): 153. 

 http://www.sciencedirect.com/science/article/B6T2Y-4D97WW4-
1/2/1bfc1c1ee17cd5d7603cce4def7f70ec  

 Reliable methods for long-term collection of afferent lymph draining from the small intestine of 
sheep are described and validated. The procedure was used successfully in normal sheep, in 
animals infected experimentally with the parasitic intestinal nematode Trichostrongylus 



colubriformis and in animals infected naturally with Mycobacterium avium subsp. 
paratuberculosis, the causative agent of Johne's disease. Our approach enabled afferent lymph 
draining from the small intestine to be collected continuously for up to 4 months, without any 
detrimental effects on the animals. Based on cytokine gene expression profiles of afferent 
intestinal lymph cells, the two infections induced contrasting regional immune responses, namely, 
Th2-type immunity in the case of T. colubriformis infection and Th1-type immunity in natural 
cases of Johne's disease. Some immune parameters differed markedly between the two disease 
models, highlighting the potential value of this approach to gain real-time insights into distinctive 
host-pathogen interactions as they occur in vivo within the regional immune system of the 
gastrointestinal tract. 
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transcripts using a competitive polymerase chain reaction." Journal of Immunological Methods 
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55/2/8bf55c556b4cf5c532d3984eabffb86c  

 Human cytokines, IL-4, IL-5, and IFN-[gamma] play an important role in the regulation of IgE 
synthesis and atopic diseases. In this communication, we describe the development of a 
quantitative assay of steady-state cytokine mRNAs (IL-4, IL-5, and IFN-[gamma]) from a variety 
of cell sources, including peripheral blood mononuclear cells (PBMCs) stimulated with either a 
mitogen (PHA) or ragweed pollen allergen extract, and cells from allergen-challenged 
inflammatory sites. Quantitative analysis of IL-5, IL-4 and IFN-[gamma] transcripts was achieved 
by a competitive reverse transcription-polymerase chain reaction (RT-PCR) technique using 
internal standard (IS)_cRNAs in the presence of specific oligonucleotide primers. Each IS was 
generated from a plasmid vector contining the respective cytokine cDNA modified by insertion 
with an SV40-DNA fragment. Both test RNA and IS were reverse-transcribed and subjected to 
the 'competitive' PCR in the same tube. We first demonstrate the linearity and reproducibility of 
this technique; second, we apply this competitive PCR assay to analyze quantitatively the 
expression of IL-4, IL-5, and IFN-[gamma] transcripts in PBMCs before and after stimulation with 
PHA or crude ragweed allergen. Finaly, we analyzed cells isolated from the lung lavage fluids of 
an atopic subject following allergen challenge, and showed a significant increase of IL-4 and IL-5 
transcripts, but not IFN-[gamma], in the allergen-challenged site when compared to the control. 
This technique of PCR quantitation provides an easy and efficient tool to study the expression of 
cytokine genes in allergic inflammatory diseases. 
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 We report a procedure to generate and amplify cDNA libraries and to amplify and sequence 
genes and single RNA transcript molecules from the same cell without cloning. An absence of 
cloning steps minimizes potential sources of contamination, which can be especially problematic 
when working at the single cell level. Potential contamination is further reduced by an absence of 
any purification step prior to PCR amplification. Amplifications are designed to minimize the 
production of aberrant molecules in favor of full-length products, which is especially 
advantageous when generating cDNA libraries. Genes are amplified from isolated single nuclei, 
which are segregated from cytoplasmic lysates by microcentrifugation. Specific cDNA, total cDNA 



or both are synthesized from aliquots of the cytoplasmic lysate, and single cDNA molecules are 
isolated from others of the same species by limiting dilution prior to PCR amplification. In this 
way, the frequency of amplified products provides for a direct calculation of cDNA copy number 
by a Poisson analysis. Incorporation errors by Taq DNA polymerase occur at a low frequency and 
can be eliminated by sequencing independently amplified cDNA molecules from the same cell. 
Single molecule amplifications provide sufficient material for numerous (~ 150) direct DNA 
sequencing reactions. The limiting dilution approach also permits sequence information to be 
obtained from a single cDNA, when highly related transcripts derived from distinct genes are 
present in the same cell and simultaneously amplified with the same primers. In sum, this method 
provides for a maximum amount of nucleic acid information to be extracted from one cell. It has a 
wide range of applications to studies of the immune system where, to a first approximation, each 
lymphocyte has a unique receptor identity, where specific states of differentiation may be difficult 
to assess in a mixed cell population, and where cell immortalization procedures are not always 
possible nor practical. 
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flow cytometry in the screening of transgenic mice." Journal of Immunological Methods 276(1-2): 
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 An increasing number of experimental models is based on well-defined transgenic mice in 
medical and biological research. Particularly in settings in which transgenic recombinants are 
used, a fast and reliable method is needed to screen for a defined H-2 background. For this 
purpose, flow cytometry with specific monoclonal antibodies is the standard procedure. However, 
epitopes of closely related rodent strains show only minor variations affecting the production of 
specific discriminating antibodies. Therefore, cross-reactivity of antibodies against specific major 
histocompatibility complex (MHC) leads to unreliable results in settings with closely related 
strains.In need of a method with high reliability, we have designed a screening assay based on 
polymerase chain reaction (PCR) followed by restriction fragment length polymorphisms (RFLP) 
to discriminate the MHC class I antigens H-2Kd, -Kb, -Kk, which are sequence variants of the H-
2K gene. A part of the mus musculus MHC gene coding for H-2K--covering exons 4 and 5 with 
MHC-differentiating restriction sites--was amplified. Subsequent restriction digest of the PCR 
products allows to discriminate the three aforementioned alleles and to identify homozygous as 
well as heterozygous haplotypes.To distinguish transgenic mice defined by certain MHC 
backgrounds, the PCR-RFLP method is simple, cost-effective, specific, and reliable and can be 
used independently or in addition to other methods in any laboratory. 
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 It is difficult to quantitate cytokine mRNA profiles in small human tissue specimens obtained by a 
needle biopsy, even using standard RT-PCR methods, because the amount of mRNA in the 
specimens is very small. To address this problem, we developed highly sensitive, quantitative, 
nested RT-PCR techniques to evaluate the expression of multiple cytokine mRNAs in synovial 
specimens obtained by needle biopsy. To reduce effects of variation of initial RNA 
concentrations, cDNA from each target RNA sample was normalized, using a simplified 



competitive PCR method, to the levels of [beta]-actin cDNA. The first and the second (nested) 
PCR were performed in the same tube to prevent contamination. The number of PCR-product 
bands, evident on polyacrylamide gel electrophoresis, was used to quantitate the relative 
amounts of target cDNA. Using our methods, it was possible to evaluate, in a single synovial 
tissue specimen obtained by needle biopsy, the relative amounts of mRNAs for 10 cytokines 
(TNF-[alpha], IL-1[beta], IL-2, IL-4, IL-6, IL-10, IL-12 p40, IL-13, IL-15, IFN-[gamma]) and CD3 
[delta] chain. Our methods are particularly valuable if there are multiple target mRNAs, numerous 
samples, or if the amounts of mRNAs are limited. The methods are applicable to a wide variety of 
tissues and target mRNAs. 
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 http://www.sciencedirect.com/science/article/B6T2Y-45TTVWR-
5/2/588d46538d72d8569f5988a74b6ad631  

 A generic strategy is described for the generation of libraries comprising hapten-selective 
antibody genes against a group of structurally related low molecular weight target molecules. 
Hapten antibody libraries are frequently suffering from high background levels of irrelevant 
antibody genes as a consequence of the immunization, where the small non-immunogenic target 
molecule is coupled to a large immunogenic carrier protein. In order to elevate the percentage of 
hapten-specific genes in the library, B cells harboring antibody genes against the group of triazine 
herbicides were enriched from 21 individual splenocyte populations by means of 
immunomagnetic separation (IMS). IMS utilizes the specific binding of membrane-associated 
immunoglobulin receptors on the B cell surface to hapten-coated paramagnetic beads. The 
variable genes of the specifically enriched subpopulation were cloned into a phagemid vector. 
The corresponding library yielded up to 75% triazine binding antibody clones after three rounds of 
phage selection. At least half of these antibodies (abs) were displaceable by triazines resulting in 
quantitative assays with nanomolar sensitivities. In contrast, no displaceable clone was obtained 
at the same selection level in a control library, where IMS was omitted. Due to the elevated 
percentage of relevant antibody genes, the library can be utilized either for the direct isolation of 
functional antibodies against various triazine herbicides or as group-specific gene source for 
evolutionary antibody optimization. 
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 In order to facilitate cytokine mRNA detection in blood cells, we have developed a highly 
reproducible and easily performed RNA isolation method for use with whole blood. Previously 
frozen human whole blood samples were lysed in guanidine thiocyanate solution to isolate total 
RNA. After reverse transcription a PCR method was applied to detect [beta]-actin and cytokine 
mRNA expression (interleukin-(IL)2, IL4, IL10, tumor necrosis factor alpha (TNF[alpha]) and 
interferon gamma (IFN[gamma])). The presence of cDNA was confirmed by agarose gel 
electrophoresis and quantitated on-line using sequence-specific fluorochrome labeled internal 
oligonucleotide probes. This quantitative method is based on the cleavage of fluorescent dye 
labeled probes by the 5'->3' endonuclease activity of the Taq DNA polymerase during PCR and 
measurement of fluorescence intensity by a Sequence Detector System. The signal generated 
was directly proportional to the starting copy number of target molecules in the sample over 6 log 
concentrations and quantitative analysis of cDNA concentrations was performed in comparison to 



[beta]-actin or cytokine cDNA standards. mRNAs coding for [beta]-actin and TNF[alpha] were 
readily detectable in cDNAs prepared from the whole blood of eight healthy donors, while the 
other cytokines were expressed in lower amounts (IFN[gamma], IL10) or were undetectable (IL2, 
IL4). The assay described is highly reproducible, requires no post PCR manipulation of the 
amplicons and permits the analysis of several hundred PCR reactions per day. Using this method 
it is possible to detect and quantify cytokine mRNA expression reliably in small amounts of 
previously frozen blood even after storage of samples for at least several months. 

 

Lai, J.-P., S. D. Douglas, et al. (1999). "Quantification of substance P mRNA in human mononuclear 
phagocytes and lymphocytes using a mimic-based RT-PCR." Journal of Immunological Methods 
230(1-2): 149. 

 http://www.sciencedirect.com/science/article/B6T2Y-3Y8N90D-
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 We have recently demonstrated that human monocytes and lymphocytes express the substance 
P (SP) gene at both the mRNA and protein level [Ho, W.Z., Lai, J.P., Zhu, X.H., Uvaydova, M., 
Douglas S.D., 1997. Human monocytes and macrophages express substance P and neurokinin-1 
receptor. Journal of Immunology, 159, p. 5654; Lai, J.P., Douglas, S.D., Ho, W.Z., 1998. Human 
lymphocytes express substance P and its receptor. Journal of Neuroimmunology, 86, p. 80; Lai, 
J.-P., Douglas, S.D., Rappaport, E., Wu, J., Ho, W.-Z., 1998. Identification of a delta isoform of 
preprotachykinin mRNA in human mononuclear phagocytes and lymphocytes. Journal of 
Neuroimmunology, 91, p. 121]. Using RT-PCR assay with several specific human SP primer 
pairs, we were able to differentiate four isoforms of preprotachykinin (PPT-A, the SP precursor) 
mRNA transcripts on ethidium bromide-stained agarose gels and clone the PCR amplified cDNA 
of the four isoforms ([alpha], [beta], [gamma], and [delta]) of the PPT-A gene. In an effort to 
quantitatively measure PPT-A mRNA levels, we have developed a mimic-based RT-PCR assay 
to analyze total PPT-A mRNA levels in human monocytes and lymphocytes. We designed a 
specific human SP primer pair (HSP4/HSP3) to amplify a single fragment of cDNA derived from 
all four isoforms of PPT-A mRNA transcripts, with a sensitivity of 120 molecules per reaction. 
Thus the PPT-A mRNA transcripts in an unknown sample can be quantitatively analyzed using 
the mimic-based RT-PCR. The accuracy and reproducibility of this assay were confirmed by the 
plasmids containing [alpha], [beta], [gamma] and [delta] cDNA inserts and by in vitro synthesized 
mRNA from a plasmid containing [beta] isoform cDNA insert. Our data indicate that the SP mimic-
based RT-PCR assay has potential advantages in studies of SP levels in a variety of human cells 
as well as in clinical specimens. 

 

Lilley, G. G., O. Dolezal, et al. (1994). "Recombinant single-chain antibody peptide conjugates expressed 
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HJ/2/24fb8737afddf906d0addd04fb5a02e3  

 Recombinant single chain Fv (scFv) antibody fragments can form the basis of a rapid, whole-
blood diagnostic assay. The scFv described in this study is derived from a monoclonal antibody 
which has a high affinity for glycophorin A, an abundant glycoprotein on the human red blood cell 
membrane surface. The prototype reagent built around the scFv was designed to detect, in whole 
blood samples, the presence of antibodies that have arisen through infection with a foreign 
organism such as human immunodeficiency virus. The scFv was composed of the antibody 
heavy-chain variable domain (Vh) joined by a 15 residue linker-(GGGGS)3- to the light-chain 
variable domain (V1) terminated by either a C-terminal octapeptide tail (FLAG) or a 35 amino acid 
segment from the gp41 surface glycoprotein of HIV-1. Constructs were cloned into a Escherichia 



coli expression vector, pHFA, and expressed in a soluble form into culture supernatant. The 
product retained anti-glycophorin activity which could be detected directly in culture supernatants 
by ELISA. Furthermore, the scFv-epitope fusion functioned efficiently in the whole blood 
agglutination assay and was able to distinguish between HIV-1 positive and negative sera. 

 

Lim, A., V. Baron, et al. (2002). "Combination of MHC-peptide multimer-based T cell sorting with the 
Immunoscope permits sensitive ex vivo quantitation and follow-up of human CD8+ T cell immune 
responses." Journal of Immunological Methods 261(1-2): 177. 

 http://www.sciencedirect.com/science/article/B6T2Y-451NPPT-
1/2/8d59b4e3613d27d24746e53ace1b5b55  

 Identification of MHC-restricted antigens and progress in the induction and control of adaptive 
cytotoxic immune responses have led to renewed interest in immunotherapy as a treatment for 
severe pathologies such as cancer and autoimmune diseases. Reliable procedures for detecting 
and monitoring T cell responses induced by the treatment throughout a clinical trial are needed in 
order to design rational protocols with increased efficiency. We have attempted to develop such a 
procedure by combining T cell sorting using HLA-peptide complexes multimerized on magnetic 
beads together with the quantitative Immunoscope approach. Once a recruited patient has been 
typed for HLA and target antigens, relevant HLA-peptide multimers can be selected and used for 
sorting specific peripheral T cells prior to any treatment and at the peak of the expected response 
to treatment. Clonotypic primers specific for the TCR rearrangements of the specific T cell clones 
can then be designed and used for measuring the frequency of their TCR transcripts by 
quantitative PCR on blood samples or T cell subsets throughout the trial. In reconstruction 
experiments as well as in samples from one rheumatoid arthritis patient, we were readily able to 
detect and follow several T cell clones with a frequency as low as 10-5 among CD8+ T cells. The 
main advantages of this procedure over other currently available assays are that it does not 
require any assumptions on the functional status of the specific T cells and it permits the 
monitoring of individual T cell clones whose phenotypic shift can thus be evaluated. 
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 Excessive cytokine expression induced by superantigen may be one aspect of the 
pathophysiology associated with Gram positive bacteremia. We have undertaken a study of the 
kinetics of cytokine production in lymph nodes obtained from in vivo Staphylococcus enterotoxin 
B (SEB) treated animals. This study was designed to evaluate the short term cytokine profile 
observed using immunohistochemistry (IHC) in BALB/c mice injected intraperitoneally (i.p.). The 
observed immunohistochemical kinetic profiles were corroborated using reverse transcription-
polymerase chain reaction (RT-PCR) RNA analysis. We report here that TNF, IL-2, and IFN-
[gamma] are the principal cytokines which were detected within hours of SEB administration, and 
that other cytokines such as IL-3, IL-4, IL-5, IL-6, IL-10, GM-CSF and M-CSF were undetectable. 
TNF and IL-2 appeared very early following SEB priming, and were observed by 1 h. IFN-
[gamma] which appeared later (maximally at 14 h) was produced predominantly by CD8+ cells. In 
contrast, the TNF and IL-2 were produced primarily by CD4+ cells. Identical results were obtained 
by IHC and RT-PCR; the kinetics of mRNA expression slightly preceded the appearance of 
protein. The TNF and IFN-[gamma] staining patterns observed in lymph node sections were 
indicative of Golgi-localized cytokine. The UL-2 staining pattern observed in lymph node sections 
was distinctive, covering a significant local area of cells. This local regional concentration of IL-2, 



which may result from cytokine attached to extracellular binding components, may be an 
important aspect of the activation phase of a developing immune response. Rapid induction and 
excessive cytokine production elicited by superantigen in vivo, may ultimately help to explain the 
shock and death associated with SEB. 
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 http://www.sciencedirect.com/science/article/B6T2Y-483BN53-
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 Studies of the human IFN-[alpha] subtype system have been hampered by the lack of efficient 
procedures to quantify and differentiate the expression of the highly homologous IFN-[alpha] 
subtypes. Here we evaluate four novel real-time PCR assays for the specific detection and 
quantification of IFN-[alpha] mRNA for the subtypes [alpha]2, [alpha]6, [alpha]8 and [alpha]1/13 in 
a combined assay in human peripheral blood mononuclear cells (PBMC). This included (a) the 
selection of [beta]-glucuronidase (GUS) as a suitable housekeeping gene for relative 
quantification; (b) verification of the specificity by using human DNA of different IFN-[alpha] 
subtypes; and (c) comparison of the amplification efficiencies among the different assays. This 
highly sensitive method allows the detection of low-level, constitutive IFN-[alpha] mRNA and 
shows differences in the composition of constitutive IFN-[alpha] subtypes compared to other cell 
types (HeLa and HEp-2). The in vitro stimulation of PBMC with Newcastle disease virus (NDV), 
Respiratory syncytial virus (RSV) or an inactivated Herpes simplex (HSV) preparation leads to the 
transcriptional induction of all IFN-[alpha] subtypes investigated but to different expression levels. 
Among the subtypes detected, IFN-[alpha]13/1 and [alpha]2 are the major transcripts followed by 
[alpha]8, and finally [alpha]6 as a minor transcribed subtype. Time-kinetics of IFN-[alpha] 
transcriptional activation also revealed variations in the course of IFN-[alpha] transcription 
between NDV, RSV or HSV. The data obtained from the real-time PCR assays correlated well 
with IFN-[alpha]2 protein release. In conclusion, we have demonstrated the suitability and 
reliability of new real-time PCR assays for the rapid and efficient analysis of IFN-[alpha] subtype 
expression. 
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 The characterization of the human T-cell receptor (TCR) repertoire in various physiological and 
pathological conditions has become an important tool in studies of the immune response. 
Therefore, a number of PCR based strategies for the semiquantitative analysis of the TCR 
repertoire have been described. Family specific amplification of TCR cDNA has been employed in 
a number of studies often with contradictory results. We have developed a strategy utilizing 
exogenous standards with homologous primer binding sites for the quantitative analysis of the 
[alpha]/[beta] T-cell receptor repertoire. This system allows the detection of even minute 
differences in T-cell populations based on quantitative PCR (Q-PCR) and competitive PCR (C-
PCR). Results presented here demonstrate that expansions of T-cell subsets as defined by the 
specificity of the variable gene segments can be readily monitored when exceeding 1% of the 
total repertoire. In addition, the proposed method reveals direct information of CDR3 size 
heterogeneity and can be used to estimate the T-cell repertoire complexity and monitor clonal 



expansions. We discuss variables such as cell number and experimental conditions influencing 
accuracy and reproducibility of the analyses. We have used this protocol based on non-
radioactive techniques for characterization of the fine specificity of the T-cell repertoire in 
peripheral and organ-infiltrating T-lymphocytes. The analyses revealed information about 
polyclonal or clonal expansion of T-cells in vivo and in vitro following various stimuli such as 
superantigenic stimulation of T-cell subsets as well as antigen-driven shaping of the [alpha]/[beta] 
T-cell repertoire in autoimmune and infectious diseases. 
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 Antibody engineering provides the potential to clone and manipulate antibody genes to produce 
fragments with altered specificity. We have produced an anti- Legionella single chain fragment 
with broader specificity towards Legionella serotypes than the parent monoclonal antibody. Using 
this relationship between the parent monoclonal and the recombinant antibody derived from it as 
a model, we attempted to identify those residues responsible for this change in fine specificity. 
Sequence analysis of this recombinant antibody revealed the deletion of a conserved residue, 
Asp101, in the CDR-H3 region. Using site-directed mutagenesis, we have created a mutant form 
of this single chain fragment with an aspartic acid insertion mutation at position 101 of the 
antibody heavy chain. This mutant scFv demonstrates improved specificity compared to the wild-
type recombinant antibody, indicating an important role for Asp101. 
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 Humans exposed to rabies virus must be promptly treated by passive immunization with anti-
rabies antibody and active immunization with rabies vaccine. Currently, antibody prepared from 
pooled human serum or from immunized horses is utilized. However, neither of these reagents 
are readily available, entirely safe, or consistent in their biological activity. An ideal reagent would 
consist of a panel of human monoclonal antibodies. Such antibodies are now available, their only 
drawback being the cost of production. Using recombinant technology, we constructed a rabies 
virus-based vector which expresses high levels (~60 pg/cell) of rabies virus-neutralizing human 
monoclonal antibody. The vector is a modified vaccine strain of rabies virus in which the rabies 
virus glycoprotein has been replaced with a chimeric vesicular stomatitis virus glycoprotein, and 
both heavy and light chain genes encoding a human monoclonal antibody have been inserted. 
This recombinant virus can infect a variety of mammalian cell lines and is non-cytolytic, allowing 
the use of cell culture technology routinely employed to produce rabies vaccines. 
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 Knowledge of the genetic background of patients with inflammatory arthritis may be useful for 
disease management. The main markers are the HLA-DR-associated Shared Epitope (SE) for 
Rheumatoid Arthritis (RA) and HLA-B27 for ankylosing spondylitis. We have developed a simple 
molecular biology-based test to provide this essential information. HLA targets are amplified by 
polymerase chain reaction (PCR), then simultaneously analyzed using 16 individual hybridization 
reactions in two 8-well ELISA strips with colorimetric detection. Concordance was evaluated 
using a cohort of RA patients with known genotype. Using this new assay, 100% concordance 
was observed with conventional genotyping in RA patients both for HLA-DR SE and B27 
genotypes. Seventy-three percent of the patients with destructive RA had at least one susceptible 
allele within SE, compared to 38% of those patients with non-destructive disease. This new 
assay, which requires minute amount of blood, could be used to determine the genetic 
background of inflammatory arthritis, particularly in non-specialized settings and for large-scale 
clinical trials. 
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187(1): 127. 
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 Two types of magnetic cell sorting assays, termed MRK16-MACS and MRK16-MACS-FACS, 
have been established to detect low expression level of P-glycoprotein (P-gp) using a monoclonal 
antibody MRK16, which recognizes a cell surface epitope of P-gp. With K-562 and U-937 cell 
lines, which are known to express low levels of P-gp and hence routinely used as negative control 
cell lines in conventional flow cytometry, both assays gave significantly positive reactivities 
indicating improved specificity and sensitivity of these assays. The findings in the dilution test, 
where P-gp-positive cells were added to P-gp-negative cells at various ratios, demonstrated that 
the MRK16-MACS assay is quantitative and capable of detecting small numbers of P-gp-positive 
cells as few as 2.5% of the total cells tested. Furthermore, specific enrichment of P-gp-expressing 
cells in magnetic cell sorting assays was verified by reverse transcription-polymerase chain 
reaction (RT-PCR) analysis and functional assay for P-gp with Rhodamine 123. The availability of 
such magnetic cell sorting assays offer an approach to quantitate low level of P-gp expression. 
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using flow cytometry." Journal of Immunological Methods 252(1-2): 15. 
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 Recognition of dendritic cells (DCs) as initiators and modulators of immune responses and 
growing use of rhesus monkeys for the preclinical optimization of vaccine formulations prompted 
characterization of the phenotype and function of isolated rhesus peripheral blood DCs. We 
developed a flow cytometric method to directly identify and isolate DCs from rhesus peripheral 
blood whereby a T cell depleted population negative for CD3, CD14, CD16 and CD20 but positive 
for CD83 yielded a cell population with surface markers, morphology, and a cytokine profile 
similar to human myeloid DCs. Rhesus blood DCs were more effective than monocytes and B 



cells in mixed lymphocyte reactions and in the presentation of recombinant malaria blood stage 
antigen MSP-1(42) to autologous T cells. The ability to isolate rhesus blood DC from peripheral 
blood should be a useful tool for immunological investigations. 

 

Snowhite, I. V., W. E. Jones, et al. (2002). "Comparative analysis of methods for collection and 
measurement of cytokines and immunoglobulins in cervical and vaginal secretions of HIV and 
HPV infected women." Journal of Immunological Methods 263(1-2): 85. 
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 The goal of these studies was to distinguish which of two techniques [cervicovaginal lavage 
(CVL) and cervical wick (SS)] is the optimal collection method for the measurement of the local 
immunological response in human papillomavirus (HPV) and HIV infected women. The following 
parameters were measured in 24 paired samples from 15 women (9 HIV+, 6 HIV-): total protein, 
immunoglobulin levels, HPV-specific antibodies, and Th1-Th2 cytokines. In addition, relative 
mRNA levels from CVL cell pellets were compared to protein levels from CVL supernatants. The 
total protein (2-fold) and IgG concentration (10-fold) are higher in the SS samples, were 
reproducible (%CVPr>0.28, P18) failed to yield reproducible results for the cytokine assays as 
compared to the CVL (%CV<5.0). Furthermore, no correlations were found between relative 
mRNA levels from CVL cell pellet and cytokine protein levels in CVL supernatants. The CVL 
sample's superior reproducibility in the cytokine assays makes this the better collection method. 
In addition, cytokine protein level's failure to correlate with mRNA suggests tight regulation of 
cytokine genes or production from a different cell population. 
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 A llama single domain antibody (dAb) library designed and constructed to contain only heavy 
chain antibody variable domains (VHHs) also contained a substantial number of typical 
conventional antibody heavy chain variable sequences (VHs). Panning the library against two 
carbohydrate-specific antibodies yielded anti-idiotypic dAbs and enriched solely for sequences 
from the VH subpopulation of the library. The conventional antibody origin of these VHs was 
confirmed by using oligonucleotide probes, specific for the enriched VHs, to identify the parental 
sequences in the message employed in library construction. Surprisingly, these VH dAbs, which 
are produced in high yield in Escherichia coli, are highly soluble, have excellent temperature 
stability profiles and do not display any aggregation tendencies. The very close similarity of these 
molecules to human VHs makes them potentially very useful as therapeutic dAbs. 

 

Taylor, K. M., J. Paul Luzio, et al. (1994). "A method for in vitro synthesis of unglycosylated recombinant 
complement component C9." Journal of Immunological Methods 167(1-2): 129. 

 http://www.sciencedirect.com/science/article/B6T2Y-476M0BJ-
36R/2/485e59d1d72eb25cfa1a113b06daa5ba  

 A method for in vitro synthesis of human complement component C9 has been established in 



order to generate unglycosylated normal and mutant proteins without the need to sub-clone. One 
or two step polymerase chain reaction (PCR) was used to add the T7 RNA polymerase promoter 
and introduce multiple mutations within the cDNA. The cDNA was then transcribed by T7 RNA 
polymerase and the mRNA translated in a rabbit reticulocyte lysate or wheat germ system. 
Successful synthesis was confirmed by: the correct size of PCR product DNA on agarose gel 
electrophoresis, incorporation of [[alpha]-32P]UTP into mRNA, and formation of [35S]methionine-
labelled protein of the correct molecular mass for full length C9. The wheat germ extract 
generated up to 1.5 [mu]g of recombinant C9. This unglycosylated C9 had at least 10% of the 
haemolytic activity of native C9. Unglycosylated C9 polymerised more readily than the native 
protein. This spontaneous polymerisation was increased by removal of the first 23 amino acids or 
mutating two cysteines at positions 33 and 36. This therefore provides a rapid method for 
screening the effect of multiple mutations on the biological activity and polymerisation of pore 
forming proteins. 
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cells by global mRNA amplification and slot blot analysis." Journal of Immunological Methods 
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 The pattern of expressed genes defines the structure and functional status of cells. Currently, 
most methods used in gene expression studies depend on large numbers of cells. Thus, their 
application may be hampered by the heterogeneity of cell populations, and by the low numbers of 
cells obtainable from in vivo sources. Such drawbacks may be overcome by methods suitable for 
the profiling of gene expression at the single cell level. We studied whether polymerase chain 
reaction (PCR) products synthesized from individual cells by global amplification of messenger 
RNA (mRNA) were suitable as probes for gene expression analysis. For this purpose, cells were 
subjected to reverse transcription and PCR using sequence independent primers (SIP RT-PCR). 
The resultant cDNA products were radiolabeled and hybridized to cDNA clones arrayed on a 
nylon membrane by vacuum slot blotting (a method referred to as slot blot analysis). The SIP RT-
PCR procedure was reproducible and allowed the detection of twofold changes in input RNA 
copies per cell (range: 80-10.000 copies of an in vitro transcribed poly(A)-tailed RNA/cell). 
Analysis of total RNA and amplified cDNA, obtained from neutrophil granulocytes and the 
promyelocytic HL-60 cell line, demonstrated comparable gene expression profiles as measured 
by Northern blot and slot blot analysis. Slot blot analysis of HL-60 cells indicated that individual 
cells from an apparently homogenous population have varying expression of specific transcripts, 
which all contribute to the mRNA phenotype of their population. Interestingly, the genes that were 
detected in some but not all individual HL-60 cells were those found to peak within 2 days of 
retinoic acid-induced granulocytic differentiation. This study demonstrates the potential of cDNA, 
synthesized from individual cells by global amplification of mRNA, as probes for cDNA arrays. 
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 The interleukin-1 (IL-1) gene complex consists of the IL-1[alpha], IL-1[beta] and IL-1 receptor 
antagonist genes. Single-nucleotide polymorphisms (SNP) in all three genes have been 
associated with human diseases. In this study, primers containing mismatches at 1-3 nucleotide 



positions were designed to incorporate a restriction site for endonuclease AlwNI or XcmI in the 
presence of allele-specific nucleotides at the polymorphic positions. Based on this technique, a 
simple and robust multiplex polymerase chain reaction/restriction fragment length polymorphism 
(multiplex PCR/RFLP) assay was developed to determine simultaneously three to four 
informative SNPs (IL-1[beta]/+3954, IL-1[beta]/-511 and IL-1Ra/9261 or IL-1[alpha]/-889, IL-
1[beta]/-31, IL-1[beta]/5810 and IL-1Ra/11100 SNPs) in the IL-1 gene complex. 
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 Specific granule protein of 28 kDa (SGP28), also termed cysteine-rich secretory protein 3 
(CRISP-3), is a glycoprotein that belongs to a family of cysteine-rich secretory proteins (CRISPs). 
SGP28 was originally discovered in human neutrophils, but transcripts are widely distributed in 
exocrine glands (salivary glands, pancreas, and prostate) and also found at lower levels in 
epididymis, ovary, thymus, and colon. The function of SGP28/CRISP-3 is not yet known. 
Similarities to pathogenesis-related proteins in plants and the expression in neutrophils and 
exocrine glands suggest that SGP28/CRISP-3 may play a role in innate host defense. We 
describe here the production of a recombinant, C-terminally truncated form of CRISP-3 (rCRISP-
3[Delta]) and the generation of polyclonal antibodies against rCRISP-3[Delta] that are useful in 
immunoblotting and immunocytochemistry. We present a specific, accurate, and reproducible 
enzyme-linked immunosorbant assay (ELISA) for the measurement of CRISP-3 with a detection 
limit of 2 ng/ml. We further demonstrate the presence of CRISP-3 protein in human plasma (6.3 
[mu]g/ml), saliva (21.8 [mu]g/ml), seminal plasma (11.2 [mu]g/ml), and sweat (0.15 [mu]g/ml), and 
describe the coexistence of two different molecular weight forms of CRISP-3, representing an N-
glycosylated and a non-glycosylated form of the mature protein. 
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 Functional analysis of the estimated 30,000 genes of the human genome requires fast and 
reliable high-throughput methods to study spatio-temporal protein dynamics. To explore the 
suitability of heavy-chain antibodies (HCAbs) for studying mechanisms underlying human 
disease, we used oculopharyngeal muscular dystrophy (OPMD) as a paradigm for the expanding 
group of protein aggregation disorders that is characterized by subcellular dislocalization and 
aggregation of mutant protein. OPMD is caused by a moderate alanine expansion in the poly-A 
binding protein nuclear 1 (PABPN1) and is associated with intranuclear PABPN1 deposition 
exclusively in muscle.An experimental approach was designed in which the primary sequence of 
the PABPN1 gene was employed for generating a prokaryotic expression construct that permitted 
its expression in the host Escherichia coli. The purified product was used for immunization of a 
llama as well as for the selection of an antigen-specific antibody fragment from the derived phage 
display library. This single-domain antibody was able to recognize the native gene product in 
mammalian cell lines and in human muscle tissue by immunocytochemical, immunohistochemical 
and immunoblot analysis. Our results suggest that phage display derived heavy-chain antibodies 
can be used in proteomics to study the localization and function of hypothetical gene products, 



relevant to human disease. 
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 The analysis of T cell receptor variable (TCR V) gene repertoires in blood or tissues may provide 
important information when studying immunopathological mechanisms. The overexpression of a 
TCR gene may indicate the expansion of the corresponding T cell subset. In autoimmune 
diseases, clonally expanded T cell subsets in the affected organs may represent pathogenic 
lymphocytes. We describe a simple, rapid and sensitive method to determine the TCR AV and BV 
gene repertoire using a PCR-ELISA method. RNA is extracted from lymphocytes, transcribed to 
cDNA, which is then used as a template for PCR with 19 different TCR AV gene and 20 BV gene 
specific primers as the forward primer, and a digoxigenin (DIG) labeled AC/BC primer as the 
reverse primer. The DIG labeled PCR amplicons are hybridized with a fluorescein isothiocyanate 
(FITC) labeled TCR C region specific probe. Finally, the amplicons are quantified by ELISA using 
anti-FITC coated microtiter plates, and an anti-DIG conjugated peroxidase. Although PCR-ELISA 
cannot accurately quantify the expression level of a given TCR gene, overrepresented TCR V 
genes are easily identified by comparing the relative expression levels of each individual V gene 
in the total V gene repertoire. We demonstrate that this technique can be used to determine TCR 
profiles in blood and tissue samples containing as few as 50,000 T cells. In combination with 
CDR3 fragment size analysis, this method is an efficient tool to identify clonally expanded T cell 
subsets in the synovial biopsies of rheumatoid arthritis patients. 
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immunoglobulin variable regions reveals expression of hybridoma-specific aberrant V-genes." 
Journal of Immunological Methods 249(1-2): 245. 
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 Modification of antibody effector functions is commonly performed by chimerization or 
humanization. Cloning of antibody variable regions from hybridomas represents a first step that is 
frequently hampered by the expression of non-functionally rearranged variable regions in 
hybridoma cells that originate from MOPC21-derived fusion partners. We now present a simple 
method to clone functionally rearranged V-genes, based on V-gene-specific multiplex PCR 
screening. Using this method we document the expression of aberrant V-genes that originate 
from the original B-cell used for the hybridoma generation, not from the fusion partner, and are -- 
thus -- hybridoma specific. 
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 The human basophil has resisted previous attempts at transient transfection. Basophils were 



transfected by nucleoporation and to test whether there was sufficient expression to modify cell 
function, the cells were transfected with a syk kinase tandem SH2 construct linked to GFP. This 
approach was taken because in RBL cells and murine mast cells syk kinase is known to play a 
very early role in signal transduction and previous studies in RBL cells demonstrated that 
expression of the tandem SH2 domains of syk would inhibit signaling, presumably by competition 
with endogenous syk for binding to ITAMs. Results from basophil transfections with SH2syk were 
compared to an empty construct. Basophils were stimulated with anti-IgE antibody and analyzed 
for single cell changes in cytosolic calcium levels. Basophils expressing the empty GFP construct 
showed a cytosolic calcium response similar to non-expressing cells. In contrast, basophils 
expressing the GFP-tandem SH2syk construct, on average, showed an anti-IgE-induced calcium 
response that was completely ablated. The transfection frequency was 8% (median), with an 
average viable recovery of 12% (n=18). While the procedure is not benign and is not always 
successful, these studies indicate that with gating techniques, the human basophil, a non-dividing 
primary leukocyte, can be transiently transfected to express high enough levels of an inhibitory 
protein to alter an IgE-mediated response. 
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 The technique of inverse PCR permits the rapid amplification and identification of unknown DNA 
segments adjacent to well characterized core regions. In the field of immunology anchored PCR 
and inverse PCR are useful methods for examining junctional diversity and unknown variable 
gene segments of rearranged T cell receptor genes. We have applied an improved inverse PCR 
protocol to study the repertoire of [gamma][delta] T cell receptor genes in the developing thymus 
of the mouse. 

 

Yau, K. Y. F., M. A. T. Groves, et al. (2003). "Selection of hapten-specific single-domain antibodies from a 
non-immunized llama ribosome display library." Journal of Immunological Methods 281(1-2): 161. 

 http://www.sciencedirect.com/science/article/B6T2Y-49FXMPV-
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 Picloram-specific variable fragments (VHHs) of heavy chain antibodies (HCAbs) were selected 
from a naive-llama library using ribosome display technology. A cDNA library of VHHs was 
constructed from lymphocytes of a non-immunized llama and engineered to allow in vitro 
transcription and translation. With no stop codons present on the transcripts, trimeric complexes 
of ribosomes, mRNAs and nascent peptides were produced for affinity selection, i.e. panning. 
After three cycles of panning, seven different VHHs all belonging to the VHH subfamily 1 were 
isolated. Following another three cycles of selection, only two of the seven VHHs persisted. A 
comparison of these two sequences with known sequences in the literature suggests that point 
mutations may have been introduced into the DNA pool during PCR amplification steps of library 
construction, panning and/or cloning. Three separate point mutations causing three independent 
amino acid changes (nonsynonomous mutations) accumulated in the same sequence and 
enriched throughout the selection protocol, suggesting that these changes confer binding 
advantages. Surface plasmon resonance (SPR) analysis was used to determine binding kinetics 
of the two clones (3-1D2 and 3-1F6) representing the two different sets of isolated 
complementarity determining region (CDR)3s. Measured KDs were 3 and 254 [mu]M, 
respectively. The results indicate that ribosome display technology can be used to efficiently 
isolate hapten-specific antibody (Ab) fragments from a naive library and concurrently introduce 



diversity to the selected pool thereby facilitating molecular evolution. Ribosome display 
technology can compensate for the limited diversity of a VHH naive library and provide an 
unlimited source of affinity-matured immunoactive reagents in vitro. 
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