REJECTED BY NATURE
Note:  At request of Nature editor Zhu et al letter was sent to Zhu et al via co-author Dr. Julian Bess (with who the Perth Group has previously corresponded).  Our response to Dr. Bess follows the Zhu letter.

======================================================
Brief Communications Arising from Zhu et al.
Since HIV is the best known AIDS virus, the title of Zhu et al's paper (Nature, June 15th 2006) , "Distribution and three-dimensional structure of AIDS virus envelope spikes", suggests that the authors analysed the three-dimensional structure of the spikes on the HIV particles.  In fact they analysed and "generated a three-dimensional (3D) model of the SIV Env spike" and not HIV.  Regarding the number and distribution of the spikes on the HIV particles they wrote "In contrast to SIV, yet consistent with our earlier results, cryoEM analysis of wild-type HIV-1 virions (n = 40), which have a native full-length gp41TM cytoplasmic tail, showed only  14 ( 7 Env spikes per particle (range 4 to 35) (see examples in fig. 2b-d)”.  However, fig. 2b-d shows only "surface-rendered models" of HIV virions with "presumptive Env-spikes".  On the other hand, in the tomographic images in fig. 1b, which presumably are their best "Examples of putative Env spikes on selected virions", it is difficult, if not impossible, to see any spikes on the HIV-1 particles.  This is an opinion shared by disinterested scientific colleagues competent in the field.
This is consistent with the researchers’ previous work where "immunoelectron microscopic analysis using sera from HIV-1 infected patients showed little labelling of mature HIV-1 particles"1 and the finding of Hans Gelderblom who, in his extensive work, has shown that very few mature HIV particles, if any, have a very small number of spikes:  “The extent and velocity of loss of surface proteins in the case of HIV, however, appears extraordinary…The loss of surface knobs apparently correlates, morphologically with virus maturation.  Immature and/or budding HIV particles are "spiked" but they are rarely observed".2  The differences between Gelderblom and Zhu et al are:  (i) Gelderblom claims that the spikes are rapidly lost in the process of maturation, while in Zhu and colleagues’ view the spikes are not lost but their number is determined by the low incorporation of the HIV surface proteins into the particles to begin with;  (ii) in Gelderblom's view "it was possible that structures resembling knobs might be observed even when there was no gp120 [spikes] present, i.e. false positives",3 while  Zhu et al call them "putative Env spikes".  In his commentary in regard to the Zhu et al paper (Nature 15th June 2006), Dennis Burton alluded to a 2003 publication by Kuznetsov et al.4  Because cryo-electron microscopy techniques "still suffer from problems in interpretation due to superposition of features", Kuznetsov et al analysed the HIV particles using atomic force microscopy.  They reported that "The clusters of gp120 do not form spikes on the surface of HIV as is commonly described in the literature" and "found no evidence that the gp120 monomers form threefold symmetric trimers…We suggest that the spikes observed by negative-staining electron microscopy may be an artifact of the penetration of heavy metal stain between envelope proteins.  Indeed, the term “spike” appears to have assumed a rather imprecise, possibly misleading definition, and might best be used with caution”.  If, as Barton points out, "The viral spike is…central to HIV infection", proof for the existence of such spikes on the HIV particles is not a trivial matter.

Zhu et al’s particles originated from highly stimulated H9 cells cultures/cocultures,  (HIV-1/H9CL4).  All retrovirologists, including Temin, Todaro, Duesberg, Weiss and Gallo have pointed out that cultured cells in general and in particular stimulated cultures/co-cultures release retrovirus-like particles.  In 1983 Gallo showed that HUT-78 (H9) cells are infected with HTLV-I5 and later non-HIV infected H9 cultures were shown to contain retrovirus-like particles.6  According to Montagnier, in cultures of cell lines such as MT-1, MT-2 and H9 there "is a real soup" of retroviral particles.7  Zhu et al had no controls.

In their previous publication some of Zhu's colleagues and co-authors8 published electron micrographs of the "purified" particles from the HIV-1/H9CL4 cell cultures as well as material (cellular microvesicles, "mock virus") obtained in the same manner from non-infected cell cultures.  They also published SDS-polyacrylamide gel electrophoresis strips of the "purified virus" and "mock virus" proteins.  The minimum absolutely necessary but not sufficient condition to claim that the retrovirus-like particles seen in the "purified virus" from the HIV-1/H9CL4 culture are retroviral particles and not cellular microvesicles resembling retroviruses is to show that the "purified virus" contains proteins which are not present in the "mock virus".  Bess et al have shown that this is not the case.  The only difference between the two strips is quantitative and not qualitative.
Given the above facts isn’t it logical to conclude Zhu et al had no scientific proof that (i) the particles analysed indeed had genuine spikes (ii) the particles were HIV particles  (iii) the particles were viral?  Isn’t it scientifically more logical to conclude that  (i) the alleged spikes were just "presumptive"/"false positive" observations  (ii) the particles were not HIV  (iii) the particles were just virus-like particles?
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July 25th 2006

Dear Dr. Cotter,

Thank you for your email of June 22nd (reproduced below).

I wish to advise we acted on your advice and sent our commentary on the Zhu et al paper to Dr. Julian Bess on 1st July.  Dr. Bess emailed “I believe it would be more appropriate for the primary author to answer your questions.  I forwarded you inquiry to him”.

Dr. Bess (who is a co-author of the Zhu paper) did not respond to our Zhu et al commentary apart from writing “There is one portion of your letter to Nature that I can reply to. I see you continue to erroneously claim that the protein content of HIV and microvesicles differ only quantitatively. This is obviously false”.

On this point we responded to Dr. Bess on July 6th 2006 (please see below) and have not had any further response as a result.

We have not had any response from Dr. Zhu.

Yours sincerely,

Eleni Papadopulos-Eleopulos

RESPONSE TO DR. BESS 

Dear Julian,

Thanks very much for your prompt reply.  We eagerly look forward to Dr. Zhu's and all your colleagues response to our Nature correspondence.

In regard to other matters you raise:

1.  You wrote "you continue to erroneously claim that the protein content of HIV and microvesicles differ only quantitatively. This is obviously false". 

In our commentary to Nature we are saying that if one looks at your 1997 electrophoretic strips, the only difference between the "mock" and "purified virus" is quantitative not qualitative.  That is, all the bands present in the "purified virus" are also present in the "mock virus".  In your email correspondence in 2000 you wrote "we agree that you can come to the conclusion from gel electrophoresis patterns that there are only quantitative differences between HIV and microvesicles".  In other words, you agree that both strips contain the same bands.  That is, you agree with what we are saying in our commentary.

In the same email you wrote " However, it is clear that the HIV-1 preparations contain proteins not found in microvesicle preparations.  For example, immunoassays with pg/ml sensitivity detect capsid antigen (=p24) in "purified" HIV and not in microvesicles".

According to Montagnier, when interviewed by Djamel Tahi [1] at the Pasteur Institute in 1997, "analysis of the proteins of the virus demands mass production and purification. It is necessary to do that".  It is accepted that Montagnier was the first scientist to prove the existence of the "HIV" p24 protein which everybody considers to be the most important protein.  Yet the only evidence Montagnier gave was a reaction between AIDS sera and a protein of MW 24K present in his density gradient "purified virus" material.  However, at the same interview Montagnier admitted this material did not contain retroviral-like particles.

Do you accept this as scientific proof of the existence of such a protein?

2.  You wrote "Monoclonal antibodies made against HIV-1 proteins (e.g. gp120, gp41, p24, and p7) all recognize proteins in HIV by Western Blot"

Could you please give us even one single reference where there is evidence that:


(a) gp120, gp41, p24, and p7 have been proven to be constituents of "HIV" particles?  In your electrophoretic strips of "purified virus" all the proteins with MW higher than 30K are labeled as cellular proteins.  Where are the "HIV" gp41, gp120, gp 160 and all the others with MW greater than 30K?  How can a "purified virus lacking gp120 have spikes which are made of gp120 and how could this material be infectious?


(b) the Western blot strips contain proteins that originate from such particles?

The p24, p17 and p6/p7 bands in your electrophoretic strips of "purified" virus were labelled as HIV proteins.  However, in your correspondence you wrote:  "First of all, these labels were added when one of the reviewers asked for them.  He felt it would help orient readers when looking at the figure - the reviewer is correct.  We did not determine the identities of the bands in this particular gel...As mentioned above, the labels we used were simply to help orient readers.  We did not intend to indicate that these were the only proteins (viral or cellular found in these regions".  Since you admit that all the bands obtained from the "purified" virus contain cellular proteins, why was this not specified in the text or the caption to fig. 1?  How is the reader supposed to know that each band contains two (or more) proteins? 

When performing a WB using antigens obtained from the “purified” virus, how do you know that the antibodies react with the HIV protein in a given band and not with the cellular protein(s) present in the same location?

3.  You wrote "These antisera do not recognize microvesicle proteins".

Could you please provide us with any evidence where microvesicles obtained from cultures treated exactly the same way as the "HIV" cultures (of course excluding "HIV") which were reacted with sera from AIDS patients, were not found to react?

4. You wrote " We have published that microvesicles are CD45 positive and HIV particles are not".  

Just because "microvesicles" react with a protein CD45 and not with "HIV" particles this does not mean the two materials are different. Even MCA are polyspecific and numerous different antigens are present in both "microvesicles" and "HIV" (see attached jpg [2]).

5.  You wrote "We use small beads with anti-CD45 on their surface to remove microvesicles from virion preparations".  Could you please provide us with details as to how "virion preparations" are obtained and the exact method you use to purify them?  Have you published these data and if so would you be kind enough to provide us with the paper and electron micrographs showing us the results?

We apologise for this inconvenience but we can assure you that we too are subject to much frustration in regard to these matters.

Best wishes,

1.
http://www.theperthgroup.com/CONTINUUM/djamelmontagnier.html
2.
Ternynck T, Avrameas S. Murine natural monoclonal antibodies: a study of their polyspecificities and their affinities. Immunological Reviews 94: 99-112, 1986.

===========================================================
DR. COTTER EMAIL

Dear Dr Papadopulos-Eleopulos (c/o Dr Turner)

Thank you for your comment on one of our recent publications. Comments of this type are published in our peer-reviewed Brief Communications section as ‘Brief Communications Arising’. Please could you therefore resubmit a revised version of your manuscript that has been reformatted according to our author guidelines? You will find these in section 2 at http://www.nature.com/nature/authors/gta/briefcomms.html.  

To submit your manuscript, please go to http://www.mts-nature.nature.com and follow the instructions for authors.  Your manuscript will then automatically be allocated a reference number and you will be able to follow its progress through the editorial process.
You will see from our author guidelines that we ask you to enclose correspondence with the authors of the original published paper with your submission, and that your comment should be no longer than about 600 words, with up to 13 references and one figure or table.

Once we receive your complete and formatted submission, we shall then be able to start the editorial process.

Thank you for your help.

Yours sincerely

Rosalind Cotter

Editor, Brief Communications
