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________________________________________________________________________

One of the hottest areas in medicine is the genome-wide association study (GWAS), in which single-base mutations are compare at millions of sites throughout the genome, in a large group of patients and a similarly large group of matched normal controls. They have been done in a number oh autoimmune and chronic inflammatory disease. You could search for one in PubMed and tell us, in broad terms, what was found.

____________________________________________________________________

Many CNS and peripheral neurological diseases could potentially benefit from new monoclonal antibody therapies. But there are already disturbing side effects described…

Monoclonal antibody therapies and neurologic disorders.

Novak JC et al.  Arch Neurol. 2008 65:1162-5.

The role of monoclonal antibody (mAb) therapies in treating medical conditions has expanded tremendously since its inception in the 1970s, and their use in neurologic conditions has increased in just the past few years. Currently, mAb treatments are being tested in conditions ranging from neuromuscular disorders to demyelinating diseases. What is now considered experimental therapy may soon become common. In addition, neurologic adverse effects have been reported during the use of mAb therapy in nonneurologic conditions that neurologists should be able to recognize. Because of the rapid increase in the use of mAb treatments, this review highlights their use in neurologic conditions and their neurologic adverse effects.

A possible new mechanism for neuronal injury by antibody in multiple sclerosis.

Neurofascin as a novel target for autoantibody-mediated axonal injury. 
Mathey EK et al. J Exp Med. 2007 204:2363-72.
http://www.ncbi.nlm.nih.gov/pubmed/17846150 
Axonal injury is considered the major cause of disability in patients with multiple sclerosis (MS), but the underlying effector mechanisms are poorly understood. Starting with a proteomics-based approach, we identified neurofascin-specific autoantibodies in patients with MS. These autoantibodies recognize the native form of the extracellular domains of both neurofascin 186 (NF186), a neuronal protein concentrated in myelinated fibers at nodes of Ranvier, and NF155, the oligodendrocyte-specific isoform of neurofascin. Our in vitro studies with hippocampal slice cultures indicate that neurofascin antibodies inhibit axonal conduction in a complement-dependent manner. To evaluate whether circulating antineurofascin antibodies mediate a pathogenic effect in vivo, we cotransferred these antibodies with myelin oligodendrocyte glycoprotein–specific encephalitogenic T cells to mimic the inflammatory pathology of MS and breach the blood–brain barrier. In this animal model, antibodies to neurofascin selectively targeted nodes of Ranvier, resulting in deposition of complement, axonal injury, and disease exacerbation. Collectively, these results identify a novel mechanism of immune-mediated axonal injury that can contribute to axonal pathology in MS.

________________________________________________________________________

Marsupials split from mammals about 100,000,000 years ago. They have been busy inventing new things ever since!
A unique T cell receptor discovered in marsupials.

Parra ZE et al. Proc Natl Acad Sci U S A  2007  104:9776-9781
http://www.pnas.org/cgi/content/full/104/23/9776
T cells recognize antigens by using T cell receptors (TCRs) encoded by gene segments, called variable (V), diversity (D), and joining (J), that undergo somatic recombination to create diverse binding specificities. Four TCR chains (alpha, beta, gamma, and delta) have been identified to date, and, as T cells develop in the thymus, they express exclusively either an alphabetaTCR or a gammadeltaTCR heterodimer. Here, we show that marsupials have an additional TCR (TCRmicro) that has V, D, and J that are either somatically recombined, as in conventional TCRs, or are already prejoined in the germ-line DNA in a manner consistent with their creation by retrotransposition. TCRmicro does not have a known homolog in eutherian mammals but has features analogous to a recently described TCRdelta isoform in sharks. TCRmicro is expressed in at least two mRNA isoforms that appear capable of encoding a full-length protein, both of which are transcribed in the thymus and spleen. One contains two variable domains: a somatically recombined V and a prejoined V. This appears to be the dominant isoform in peripheral lymphoid tissue. The other isoform contains only the prejoined V and is structurally more similar to conventional TCR chains, however invariant. Unlike other TCRs, TCRmicro uses prejoined gene segments and is likely present in all marsupials. Its similarity to a TCR isoform in sharks suggests that it, or something similar, may be present in other vertebrate lineages and, therefore, may represent an ancient receptor system.

Trastuzumab — Mechanism of Action and Use in Clinical Practice. 
Hudis, CA. NEJM  2007 357:39-51
http://www.nejm.org/doi/full/10.1056/NEJMra043186
Overexpression of human epidermal growth factor receptor type 2 (HER2, also referred to as HER2/neu or ErbB-2), a 185-kD receptor first described more than two decades ago, occurs in 20 to 30% of invasive breast carcinomas. In general, patients with breast-cancer cells that overexpress this receptor or that have a high copy number of its gene have decreased overall survival and may have differential responses to a variety of chemotherapeutic and hormonal agents. Thus, strategies to target HER2 appear to be important in treating breast cancer. One such medication is trastuzumab (Herceptin, Genentech), a humanized monoclonal antibody. Trastuzumab binds to the extracellular juxtamembrane domain of HER2 and inhibits the proliferation and survival of HER2-dependent tumors. It is approved by the Food and Drug Administration (FDA) for patients with invasive breast cancers that overexpress HER2. This review considers trastuzumab's mechanism of action and its clinical value.
________________________________________________________________________

Exhaled air temperature in asthma: methods and relationship with markers of disease. 
Piacentini GL et al.  Clin Exp Allergy. 2007 37:415-9. 
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2222.2007.02663.x/abstract 
BACKGROUND: Exhaled breath temperature has been proposed as a surrogate marker for the evaluation of airway inflammation in asthmatic patients. OBJECTIVE: The aim of the present study was to extend the investigation of exhaled air temperature as a means for the evaluation of airway inflammation using a professionally developed instrument. METHODS: Fifty-seven children, 41 allergic mild asthmatics and 16 healthy controls have been evaluated. They underwent exhaled air temperature and lung function measurement. The asthmatic children also underwent exhaled nitric oxide measurement, and hypertonic saline sputum induction for the evaluation of eosinophil (EOS) percentage. RESULTS: The level of exhaled temperature was significantly higher in asthmatics than in controls, being 30.18+/-0.14 degrees C vs. 27.47+/-0.24 degrees C (P<0.001). In asthmatic children, a positive relationship was observed between exhaled air temperature and both exhaled nitric oxide (r=0.39; P=0.01) and EOS percentage in samples from induced sputum (rho=0.53; P=0.04). CONCLUSION: The data from the present study support the hypotheses that exhaled breath temperature is related to the degree of airway inflammation in asthma.

Phenotypic and functional features of human Th17 cells.
Annunziato F. et al. J Exp Med. 2007 204: 1849–1861.
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2118657/?tool=pubmed 
T helper (Th) 17 cells represent a novel subset of CD4+ T cells that are protective against extracellular microbes, but are responsible for autoimmune disorders in mice. However, their properties in humans are only partially known. We demonstrate the presence of Th17 cells, some of which produce both interleukin (IL)-17 and interferon (IFN)-[image: image2.png]


 (Th17/Th1), in the gut of patients with Crohn's disease. Both Th17 and Th17/Th1 clones showed selective expression of IL-23R, CCR6, and the transcription factor ROR[image: image3.png]


t, and they exhibited similar functional features, such as the ability to help B cells, low cytotoxicity, and poor susceptibility to regulation by autologous regulatory T cells. Interestingly, these subsets also expressed the Th1-transcription factor T-bet, and stimulation of these cells in the presence of IL-12 down-regulated the expression of ROR[image: image4.png]


t and the production of IL-17, but induced IFN-[image: image5.png]


. These effects were partially inhibited in presence of IL-23. Similar receptor expression and functional capabilities were observed in freshly derived IL-17–producing peripheral blood and tonsillar CD4+ T cells. The demonstration of selective markers for human Th17 cells may help us to understand their pathogenic role. Moreover, the identification of a subset of cells sharing features of both Th1 and Th17, which can arise from the modulation of Th17 cells by IL-12, may raise new issues concerning developmental and/or functional relationships between Th17 and Th1. 

________________________________________________________________________
Evidence for Polygenic Susceptibility to Multiple Sclerosis—The Shape of Things to Come. 

The International Multiple Sclerosis Genetics Consortium (IMSGC). 2010. Am J Human Genetics 86:621-625.
http://www.ncbi.nlm.nih.gov/pubmed/20362272 

It is well established that the risk of developing multiple sclerosis is substantially increased in the relatives of affected individuals and that most of this increase is genetically determined. The observed pattern of familial recurrence risk has long suggested that multiple variants are involved, but it has proven difficult to identify individual risk variants and little has been established about the genetic architecture underlying susceptibility. By using data from two independent genome-wide association studies (GWAS), we demonstrate that a substantial proportion of the thousands of variants that individually fail to show statistically significant evidence of association have allele frequencies in cases that are skewed away from the null distribution through the effects of multiple as-yet-unidentified risk loci. The collective effect of 12,627 SNPs with Cochran-Mantel-Haenszel test (p < 0.2) in our discovery GWAS set optimally explains [image: image6.png]


3% of the variance in MS risk in our independent target GWAS set, estimated by Nagelkerke's pseudo-R2. This model has a highly significant fit (p = 9.90E-19). These results statistically demonstrate a polygenic component to MS susceptibility and suggest that the risk alleles identified to date represent just the tip of an iceberg of risk variants likely to include hundreds of modest effects and possibly thousands of very small effects. 
Cytokine storm in a phase 1 trial of the anti-CD28 monoclonal antibody TGN1412.
Suntharalingam G et al. N Engl J Med. 2006 355:1018-28. 

Also:

“Cytokine Storm” in the Phase I Trial of Monoclonal Antibody TGN1412: Better Understanding the Causes to Improve PreClinical Testing of Immunotherapeutics

Stebbings R et al. Journal of Immunology, 2007, 179: 3325–3331.

​​​​​​​​​​​​​​​​​​​____________________________________________________________________

I don’t know if there has been a formal publication but the story of the poor girl who got an ABO mismatched heart-lung transplant at Duke in 2003 is a good one to blog, I think.

Her name was Jésica Santillàn.

Duke’s own account: http://inside.duke.edu/article.php?IssueID=53&ParentID=2857
____________________________________________________________________

Guillain-Barré syndrome happens sometimes in people who get flu immunization; it is thought to be an autoimmune syndrome. It was first associated with the 1976 swine flu. What are its symptoms? Did it also occur with immunization to the recent (swine origin) pandemic flu vaccine?

Hospital discharge data for Guillain-Barré syndrome and influenza A (H1N1) vaccine adverse events.

Jones TF et al. Emerg Infect Dis. 2010 16:1500-1. 

____________________________________________________________________

Do vaccines change the ecology of the organisms they are designed to combat? If you eliminate one organism, do others take its place? What do you do then?
Pneumococcal serotypes in children in 4 European countries.

Hanquet G et al. Emerg Infect Dis. 2010 16:1428-39.
____________________________________________________________________

They say that Africans evolved mutant Duffy, not expressed, because Duffy  bound Vivax malaria. So efficiently was Duffy DARC (Duff Ag receptor for cytokines) lost that Falciparum replaced Vivax in Africa! But through some complicated mechanism, such folk are 2x as susceptible to HIV. It’s all here, for someone to explain to us on the Blog.

Duffy antigen receptor for chemokines mediates trans-infection of HIV-1 from red blood cells to target cells and affects HIV-AIDS susceptibility.

He W et al. Cell Host Microbe. 2008 4:52-62.

Duffy antigen receptor for chemokines (DARC) expressed on red blood cells (RBCs) influences plasma levels of HIV-1-suppressive and proinflammatory chemokines such as CCL5/RANTES. DARC is also the RBC receptor for Plasmodium vivax. Africans with DARC -46C/C genotype, which confers a DARC-negative phenotype, are resistant to vivax malaria. Here, we show that HIV-1 attaches to RBCs via DARC, effecting trans-infection of target cells. In African Americans, DARC -46C/C is associated with 40% increase in the odds of acquiring HIV-1. If extrapolated to Africans, approximately 11% of the HIV-1 burden in Africa may be linked to this genotype. After infection occurs, however, DARC-negative RBC status is associated with slower disease progression. Furthermore, the disease-accelerating effect of a previously described CCL5 polymorphism is evident only in DARC-expressing and not in DARC-negative HIV-infected individuals. Thus, DARC influences HIV/AIDS susceptibility by mediating trans-infection of HIV-1 and by affecting both chemokine-HIV interactions and chemokine-driven inflammation.

Gene Variation May Raise Risk of H.I.V., Study Finds - NYTimes.com
____________________________________________________________________
William Mallet and his colleagues invented a trick to precisely control how many of the cell-killing compounds become bonded to each antibody, and then they tested the carefully crafted drugs on mice, rats and monkeys. In Nature Biotechnology, Mallet and his colleague Jagath Juntula explain that attaching lots of toxic molecules onto each antibody is not the best idea. One or two poison molecules per protein will suffice. 

Site-specific conjugation of a cytotoxic drug to an antibody improves the therapeutic index.
Jagath R Junutula et al. Nature Biotechnology 2008 26:925-932.

http://www.nature.com/nbt/journal/v26/n8/abs/nbt.1480.html 
Antibody-drug conjugates enhance the antitumor effects of antibodies and reduce adverse systemic effects of potent cytotoxic drugs. However, conventional drug conjugation strategies yield heterogenous conjugates with relatively narrow therapeutic index (maximum tolerated dose/curative dose)… we engineered cysteine substitutions at positions on light and heavy chains that provide reactive thiol groups and do not perturb immunoglobulin folding and assembly, or alter antigen binding. When conjugated to monomethyl auristatin E, an antibody against the ovarian cancer antigen MUC16 is as efficacious as a conventional conjugate in mouse xenograft models. Moreover, it is tolerated at higher doses in rats and cynomolgus monkeys than the same conjugate prepared by conventional approaches. The favorable in vivo properties of the near-homogenous composition of this conjugate suggest that our strategy offers a general approach to retaining the antitumor efficacy of antibody-drug conjugates, while minimizing their systemic toxicity.

Mistrust of vaccine.
Progress on eradicating polio in Nigeria. 

http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5734a4.htm?s_cid=mm5734a4_e
____________________________________________________________________

Mouse model of Type I diabetes studied at the Barbara Davis. It looks like a certain T cell alpha chain can do it; how, do you suppose, does a TCR lead to autoantibody formation?
Conserved T cell receptor alpha-chain induces insulin autoantibodies.

Kobayashi M et al. Proc Natl Acad Sci U S A. 2008 105:10090-4.

A fundamental question is what are the molecular determinants that lead to spontaneous preferential targeting of specific autoantigens in autoimmune diseases, such as the insulin B:9-23 peptide sequence in type 1 diabetes. Anti-insulin B:9-23 T cell clones isolated from prediabetic NOD islets have a conserved Valpha-segment/Jalpha-segment, but no conservation of the alpha-chain N region and no conservation of the Vbeta-chain. Here, we show that the conserved T cell receptor alpha-chain generates insulin autoantibodies when transgenically or retrogenically introduced into mice without its corresponding Vbeta. We suggest that a major part of the mystery as to why islet autoimmunity develops relates to recognition of a primary insulin peptide by a conserved alpha chain T cell receptor
____________________________________________________________________
A novel idea: the develop a way to make mice autoimmune, with the idea that it could be used to treat autoimmune mice! People too, do you think?
Immunochemical termination of self-tolerance.

Grünewald J et al. 

Proc Natl Acad Sci U S A. 2008 Aug 12;105(32):11276-80.

The ability to selectively induce a strong immune response against self-proteins, or increase the immunogenicity of specific epitopes in foreign antigens, would have a significant impact on the production of vaccines for cancer, protein-misfolding diseases, and infectious diseases. Here, we show that site-specific incorporation of an immunogenic unnatural amino acid into a protein of interest produces high-titer antibodies that cross-react with WT protein. Specifically, mutation of a single tyrosine residue (Tyr(86)) of murine tumor necrosis factor-alpha (mTNF-alpha) to p-nitrophenylalanine (pNO(2)Phe) induced a high-titer antibody response in mice, whereas no significant antibody response was observed for a Tyr(86) --> Phe mutant. The antibodies generated against the pNO(2)Phe are highly cross-reactive with native mTNF-alpha and protect mice against lipopolysaccharide (LPS)-induced death. This approach may provide a general method for inducing an antibody response to specific epitopes of self- and foreign antigens that lead to a neutralizing immune response.

If you like monoclonals and other engineered antibodies, you’ll love telling us about this. Be the first on your block to use the word “camelised” in a Blog entry!
Single domain antibodies: comparison of camel VH and camelised human VH domains.

Riechmann L et al. J Immunol Methods. 1999 231:25-38.
The antigen binding sites of conventional antibodies are formed primarily by the hypervariable loops from both the heavy and the light chain variable domains. Functional antigen binding sites can however also be formed by heavy chain variable domains (VH) alone. In vivo, such binding sites have evolved in camels and camelids as part of antibodies, which consist only of two heavy chains and lack light chains. Analysis of the differences in amino acid sequence between the VHs of these camel heavy chain-only antibodies and VH domains from conventional human antibodies helped to design an altered human VH domain. This camelised VH proved, like the camel VH, to be a small, robust and efficient recognition unit formed by a single immunoglobulin (Ig) domain. Biochemical, structural and antigen binding characterisation properties of both camel VH domains and camelised human VH domains suggest that these can compete successfully with single chain variable domain (Fv) fragments from conventional antibodies in many applications. Of special importance in this respect is the use of such VH domains as enzyme inhibitors, for which they seem to be better suited than Fv fragments. This function appears to be closely related to their often very long third hypervariable loop, which is central for antigen recognition in their binding sites.

____________________________________________________________________

And if camels aren’t for you, how about plantibodies?

Rapid high-yield expression of full-size IgG antibodies in plants coinfected with noncompeting viral vectors.

Giritch A et al. Proc Natl Acad Sci U S A. 2006 103:14701-6.
Plant viral vectors allow expression of heterologous proteins at high yields, but so far, they have been unable to express heterooligomeric proteins efficiently. We describe here a rapid and indefinitely scalable process for high-level expression of functional full-size mAbs of the IgG class in plants. The process relies on synchronous coinfection and coreplication of two viral vectors, each expressing a separate antibody chain. The two vectors are derived from two different plant viruses that were found to be noncompeting. Unlike vectors derived from the same virus, noncompeting vectors effectively coexpress the heavy and light chains in the same cell throughout the plant body, resulting in yields of up to 0.5 g of assembled mAbs per kg of fresh-leaf biomass. This technology allows production of gram quantities of mAbs for research purposes in just several days, and the same protocol can be used on an industrial scale in situations requiring rapid response, such as pandemic or terrorism events.

____________________________________________________________________

Children all over the world get sick, even die, when they ingest poisonous plant products. Here, a discussion of the costs and benefits of making antibodies to the toxins to save kids’ lives.

Acute plant poisoning and antitoxin antibodies.

Eddleston M, Persson H.  J Toxicol Clin Toxicol. 2003;41(3):309-15.

Plant poisoning is normally a problem of young children who unintentionally ingest small quantities of toxic plants with little resulting morbidity and few deaths. In some regions of the world, however, plant poisonings are important clinical problems causing much morbidity and mortality. While deaths do occur after unintentional poisoning with plants such as Atractylis gummifera (bird-lime or blue thistle) and Blighia sapida (ackee tree), the majority of deaths globally occur following intentional self-poisoning with plants such as Thevetia peruviana (yellow oleander) and Cerbera manghas (pink-eyed cerbera or sea mango). Antitoxins developed against colchicine and cardiac glycosides would be useful for plant poisonings--anti-digoxin Fab fragments have been shown to be highly effective in T. peruviana poisoning. Unfortunately, their great cost limits their use in the developing world where they would make a major difference in patient management. Therapy for some other plant poisonings might also benefit from the development of antitoxins. However, until issues of cost and supply are worked out, plant antitoxins are going to remain a dream in many of the areas where they are now urgently required.
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