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This exchange by Simone and Dr ED is an attempt to break away from the pitched battles that 
the YBYL audience is so familiar with and provide a reasoned dialogue on the contentious and 
controversial subject of human retroviruses. Both of us accept that the meaning of experimental 
findings in this field are ambiguous and sometimes downright confusing, not only to the public at 
large but to the very people who are supposed to be the experts. In fact, a Harvard immunologist 
allowed himself to be quoted by Science as follows (paraphrasing somewhat): we are still 
confused over the mechanisms by which HIV causes AIDS, but we are confused at a higher level 
of understanding. Well. Let’s say that we intend to focus on the higher level of understanding 
part, and as much as possible, eliminate the confusion part. 
 
Our first order of business is a glossary of technical terms: 
 
RTP or RT– reverse transcriptase polymerase; manufactures the double-stranded DNA polymer 
using the single stranded “dimeric” RNA as a template or guide. In this process there are RNA 
strand “transfers”, meaning as the DNA is “growing”, a different part of the guide, or another 
guide altogether (any RNA strand that’s hanging around) is used to continue the DNA growing 
process.  
 
Dimeric RNA genome – the canonical duplicate of the retroviral gag, pol and env genes, what’s 
left after protein uncoating in the cell’s cytoplasm when a retrovirus enters it. 
 
PIC – preintegration complex ; composed of viral and cellular proteins and including the DNA 
form of a retrovirus before it becomes a part of, (integrates into), the cell’s chromosomes. 
 
Central DNA flap – a 100 base pair part of the PIC; consider a jigsaw puzzle that represents the 
PIC, which is fitted together by the RTP. The last piece has a funny extension that winds up 
overlapping the top of the next-to-last piece of the puzzle, or the last-grown DNA strand fitted 
into its proper place overlaps by 100bp. Also CTS – central termination sequence.   
 
HTLV – human T cell lymphotropic virus, the original exogenous retroviruses (I, II, and III) 
produced in Robert Gallo’s laboratory. 
 
Open reading frame – an RNA genetic message that can be used by the cell’s ribosomes to make 
proteins. 
 
LTR – long terminal repeat; located at both ends of the provirus, the promoter region containing 
sequences that enable the cell’s transcriptional apparatus to produce open reading frames. 
 
DR. ED AND SIMONE EXCHANGE  
 
Fast is fine but accuracy is everything. 
Wyatt Earp 
 
Thank you for replying for the rather busy Professor Duesberg to the questions I asked on the You Bet 
Your Life website.  
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In your comments, you propose that the differences observed by Pierre Charneau's group—between 
viruses possessing and lacking what they call the "central DNA flap"—can be explained by a defect in the 
mutant virus's transcriptional apparatus.  In your words: 
 
'…the "flap mutant" seems to have a disabled transcriptional apparatus, thus it will not produce the 
standard markers. '"Replication" in this experiment, testing the necessity of the "central DNA flap (cDF)" 
means nothing more than demonstration of transcription, perhaps from plasmid as an extra-chromosomal 
element…' 
 
You correctly note that transcription problems could produce the initial results published in this 
paper.  Appropriately, the authors tested this hypothesis as the first and simplest explanation of their 
findings.  The results are shown in figure 3A of the paper: when proviral DNA is transfected into cells (and 
thus gets into the nucleus, bypassing the nuclear entry requirements of wild-type virus), markers of viral 
production are produced at comparable levels between flap and non-flap viruses.  Viral DNA lacking the 
flap is thus quite capable of being transcribed…so long as actually gets into the nucleus. 
 
As for "disabled transcriptional apparatus" of the virus, I must confess my confusion, which is more than 
likely due to old age!  It is my understanding that the host cell's transcriptional apparatus transcribes viral 
DNA into RNA.  The cells in these experiments would all have the same transcriptional apparatus at their 
disposal.  Please let me know if I am missing something here. 
 
You mention that the plasmid could hang out in the nucleus as "an extra-chromosomal element," which is 
an astute observation, although I am unsure as to whether you refer here to the proviral DNA the authors 
transfected into the cells, or to the DNA product of reverse transcription following infection.  In any case, 
the authors demonstrate in Figure 4 that differences exist between flap- and non-flap-containing viruses 
in terms of the ratios of various types of viral DNA in the nucleus after infection (not transfection): 
integrated, 1- and 2-LTR circles (not integrated), and unintegrated linear DNA.  These differences are 
suggestive of a nuclear import problem of the mutants.  Since the viral particles fuse and are capable of 
reverse transcription, the authors conclude that the flap is mainly important for nuclear import. 
 
Finally, you mention the replication of genomic proviral DNA as a means for the spread of HIV.  It would 
be very interesting if this were the case!  I have been intrigued by this theory and have done numerous 
searches myself on the genome browsers.  Do you and/or Professor Duesberg have any ideas about why 
I can't find HIV?  You are probably more familiar than I with the HERV papers that show several 30-40 bp 
segments with similarity to HIV-1 sequences.  But this isn't nearly enough to explain HIV as a genomic 
provirus.  We would need to find a complete genome in every human whose DNA was sequenced.  Is it a 
problem with sequencing?  Is the HIV genome hidden in some recalcitrant (maybe pericentromeric) 
chromatin?  Or do you think the sequencing consortia are actually withholding information? 
 
Sorry for my long-windedness, but I wanted to demonstrate that your own response was appreciated. 
 
Take care, 
ED (11/17/06) 
 
I appreciate your careful response. 
  
You said, "when proviral DNA is transfected into cells (and thus gets into the nucleus, bypassing the 
nuclear entry requirements of wild-type virus), markers of viral production are produced at comparable 
levels between flap and non-flap viruses.  Viral DNA lacking the flap is thus quite capable of being 
transcribed…so long as actually gets into the nucleus."  
  
It appears in this latter case that transfected DNA would include sufficient promoter regions for the 
cellular apparatus to work. In the RNA with RT formation of the DNA PIC, which may be "impure" (the 
isolation bugaboo) when contrasted with the straight DNA provirus injection, result " one type of virus, 
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with really minimal differences from the others at a biochemical level, does not result in RT production" 
from the presumably thwarted proviral DNA.  It may be that the pol gene has been disabled by the 
mutated CTS. In all cases the integrated provirus is "at the mercy" of the cellular transcription apparatus, 
no different functionally than an endogenous sequence  
  
"As for 'disabled transcriptional apparatus'…" sorry about the confusion, I meant the promoter region 
adjacent to the ppt, the objective of producing the SIN vector: " By deleting non-replicative portions of 
the 3'LTR, the genomic viral DNA is inserted into the target genome as a promoter-less sequence. The 
lack of active viral promoter avoids both the possible transcription of the viral sequence and detrimental 
effects on eukaryotic gene expression." (Stanford Website)  
 
Since retroviral genomes are not Mendelian alleles but mosaic composites with overlap to 
retrotransposons, a one to one full-length HERV to HIV correspondence is not likely to be measured. 
Both are "finished evolutionary products", the former being genomic fossils and the latter directed 
evolutions in cell cultures. Given co-evolution in either wild type case, harmless passenger is indicated 
since we've lived with them down thru the millennia. Certain "HIV accessory genes" are the more 
recently discovered cellular transcription factors (as well as certain v-oncs).  
 
Simone (11/18/06) 
 
Your comments are instructive and well-stated.  I would be interested to learn more from you about your views 
on what HIV actually is.  
 
First, though, I'd like to respond to what you wrote about the central DNA flap papers. 
 
You wrote: “It may be that the pol gene has been disabled by the mutated CTS.” 
 
From the context, I assume that you refer here to the gene's ability to be transcribed, not to the downstream 
protein product's functionality.  From my perspective, it is possible, but highly unlikely, that a total of ten base 
mutations in the central U-box and central ppt (before the CTS, which is not mutated in these cases) would 
result in defective transcription.  Could you perhaps have mentally switched the central PPT with the 3' PPT 
when considering this issue?  It's the 3' LTR that is mutated (deleted, I guess) in the SIN vector you 
mentioned.  I am (so far) unaware of any promoter functions being ascribed to the central PPT.  In fact, one 
group has actually demonstrated that even if the entire cPPT and CTS...in fact, the entire IN portion of pol...is 
deleted, viral replication, while markedly slower, does occur (http://jvi.asm.org/cgi/content/full/76/23/12078). 
 
But while I can't yet agree with you on your explanation of the Charneau data, I recognize that the whole flap 
issue is far from resolved. Alan Engelman's group, using several cell types and viruses, showed only minor 
differences between flap-containing and flap mutant viruses: nearly wild-type levels of replication markers with 
exactly the same ten mutations in the U-box and cPPT regions of the pol gene as were used by the Charneau 
lab.  Dvorin et al, in the same issue of JV, also fail to see any major replication defect with flap negative 
viruses. Refs are: http://jvi.asm.org/cgi/content/full/76/23/12078?view=long&pmid=12414949  
and http://jvi.asm.org/cgi/reprint/76/23/12087  
 
 
Anyway, moving away from the flap, what I'm really interested in is what you wrote here: 
 
”Since retroviral genomes are not Mendelian alleles but mosaic composites with overlap to retrotransposons, a 
one to one full-length HERV to HIV correspondence is not likely to be measured. Both are "finished 
evolutionary products", the former being genomic fossils and the latter directed evolutions in cell cultures. 
Given co-evolution in either wild type case, harmless passenger is indicated since we've lived with them down 
thru the millennia.” 
 
In your view, where does HIV come from?  That is, when did the "directed evolutions in cell cultures" 
occur?  And is HIV a virus that can infect humans, with or without medical consequences?  
 



 4 

Hoping to hear from you again, 
ED (11/21/06) 
 
Permit me a roundabout response to the flap issue.  
 
Apparently, "However, we emphasize that this slight defect in single-round infectivity did not correlate 
with a severe defect in spreading HIV-1 replication" is the puzzle I have volunteered to contribute my 2 
cents worth. Obvious that structural alterations will have functional effects.  
  
So far, we have not considered hypermutation and its triggers which is a known property of the RT that 
has been manufacturing DNA for billions of years. Research has indicated that hypermutation may even 
be programmed.  
  
The 3' ppt is associated with a "flap" of sorts and only "central" if you consider the dimer but I appreciate 
the clarifications and links. 
  
BTW, the references you sent on Nov 21 have enabled me to propose a solution of sorts to the little 
puzzle, since cells have various recently discovered mechanisms for accepting or neutralizing foreign 
nucleic acids based on signals in secondary structures. In these nice papers investigations were conducted 
using plasmid isolated retroviral sequences with alterations in a 100bp central DNA flap to determine the 
extent of pre-integration complex (PIC) import into the nucleus and effects on further processing 
following reverse transcription in the cytoplasm. The phenomena studied can apply to both LTR 
retrotransposons and “conventional” retroviruses (20) since that final transfer of positive strand DNA to 
the 5’ end producing the “central overlap” is a property of the RT enzyme and therefore, strictly speaking 
cellular. I see no reason to conclude that it is something unique to “lentiviruses” or a “copying-machine” 
style replication cycle.  
  
My great interest is to delve into the essense of retroviruses: the key to the new regulatory genomics, 
IMHO. I think one should consider the HTLVs to be a cell-culture model for nature's way of supplying 
genetic information for free via lateral transfer, which, according to Carl Woese goes back to the origin of 
life. Not per se pathogenic at all, at all. The little puzzle seems to have imbedded assumptions, may be 
resolved that a protective effect can sometimes be thwarted.   
  
A preliminary on the big question: Is the homologous dimer RNA genome wild type or a product of 
directed evolution in cell culture. Wild type means isolated directly from patients, right? Can you direct 
me to such?  
  
Best regards, 
Simone (11/21/06) 
 
As promised, here are the answers to your questions. 
  
(I)s HIV a virus that can infect humans, with or without medical consequences? 
  
The first answer has to be no; given the imbedded assumption of a singular agent as an ultimate destroyer, 
biologically implausible from retroviral genes. AND CELLULAR TRANSCRIPTION FACTORS 
MAKE IT SO?!?!   
  
Exogenous or laterally transferred primate retroviruses are ancient, not monophyletic in the first place, 
may not full-length match up with HERV genomic fossils due to previous extinction (somatic but no 
germ-line existence) and current MEASURED "transmissions" that APPEAR TO establish a putative new 
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agent are in tissue culture. The measurement accuracy problem (see Perth Group) is real, a virulent 
multiplier has never been detected in vivo and all this cannot be dismissed by the handwaving typical of 
those who ignore serious challenges to the HIV hypothesis.  
  
However, the consequences of a graft vs host reaction (from lots of anal-receptive sex) may be medically 
significant, a risk factor that can ultimately cause immune suppression. A reasonable hypothesis that 
retroviral transcriptions are protecting the specific cells - e.g. emergency DNA repair or apoptosis -  
without necessarily benefiting or even at some point harming (from too many antigen-antibody 
complexes) the host cannot be excluded. In this scenario, it seems irrelevant whether the retroviral 
sequences transcribed are of endogenous or exogenous origins. I think the exogenous phenomena can be 
inferred from cell-culture models, but no evidence that transmissions rise above the level of "passenger", 
therefore not an "infection" but an overstimulated idiotypic network.  
  
(W)hen did the "directed evolutions in cell cultures" occur?  
 
Gallo's papers from 1980 to 1985 on the HTLVs are among many examples that can be cited. The 
products (DNA clones) of these efforts are stored on plasmids and used for biotechnology research. Also 
predicted by mentors in this field, Robert Huebner and George Todaro, as follows: "In cell culture, at 
least two factors are involved in the control of virus production. One is the probability of induction of 
virus information from an individual cell. This we presume depends on the 'strength' of the repressor. A 
cell susceptible to induction would be one with a low level of repressor activity. Various agents we now 
know can overcome the repressor activity and result in the production of type-C viruses. Whether the 
culture (or the animal) is at risk as a result of virus induction depends on a second determinant, the ability 
of the induced virus to infect neighboring cells and spread like a conventional virus."  
 
"Highly susceptible mice, like the AKR and C58 strains, have cells that are unusually susceptible to 
infectious expressions of 'induced' endogenous virus. Within these animals, once enough virus has 
developed, it could spread horizontally to adjacent uninduced cells. Strains with low incidence of 
leukemia, like BALB/c and random bred Swiss mice, even if they have natural expression of infectious 
virus, may not be susceptible to spread of infection by the virus induced from a few of their cells to other 
cells in the body.  
 
"Eventually, with time, mouse leukemia viruses have developed by EXPERIMENTAL 
MANIPULATION* that are capable of growing in cells of most mouse strains; these established viruses 
very likely have been SELECTED* for the following properties: their ability to INTERACT WITH 
SPECIFIC CELL RECEPTORS, HIGH LEVELS OF REVERSE TRANSCRIPTASE, and 
INSENSITIVITY TO CELLULAR CONTROL* systems. Whether the postulated repressor is in the 
virion itself is not known. The reverse transcriptase may have been important at some point in evolution 
for the maintenance of the infectious virus, but may well now have little role in the perpetuation of the 
virus information in noninbred species under natural conditions." (Huebner and Todaro, PNAS, V69, N4, 
1009-1015 [1972]) *emphasis added  
 
See also  David P. Mindell,1 Jeffrey W. Shultz,2 and Paul W. Ewald3; The AIDS Pandemic Is New, But Is 
HIV New? Syst. Biol. 44(1), 17 October 1994, where "old HIV", substantiating the Duesberg/Bialy flat 
curve model, is the favored hypothesis. 
(http://hydrodictyon.eeb.uconn.edu/systbiol/issues/44_1/mindell/mindell.html)  
 
Best regards, 
Simone (11/27/06) 
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Thanks for the rich response.  I'm looking forward to going through it more closely in the next day or so.  I'll get 
back with you then. 
 
Best, 
ED (11/28/06} 
 
Read through your message again. I looked up the "Is HIV new" paper and reviewed some HERV papers. I'm 
still perplexed. 
 
What evidence is there that any HERVs have been active in the last several million years? 
 
When a theoretical genomic provirus is activated, it needs to have open reading frames encoding the proteins it 
will need. There is not even one open reading frame in the human genome that corresponds well to any HIV 
ORF. No matter what HIV strain is examined. 
 
According to your theory as I see it, the cell would be placed under stress. Inactive genomic proviral elements 
would be induced in many different locations. The extant sequences would evolve in a single RT step and then 
recombine together in a meaningful order to generate ORFs encoding functional proteins. After translation, the 
new virus would assemble and would be capable of leaving the cell and infecting another. 
 
One or two mutations in an existing multi-ORF provirus, that I can grasp. But your theory reminds me of the old 
Creationist saw about a tornado in a junkyard producing a Boeing 747. Possible but not likely in this universe. 
 
You also have to assume that this at-every-level-unmeasurably-unlikely process has happened over and over 
hundreds of thousands of times with almost identical results at the base level in the heap of patient sequences 
generated in the last two decades.  My credulity is strained. 
 
If you're right, you deserve a Prize, as in capital P. 
 
BTW, I can't help but wonder. Is Simone another Bialy manifestation? "Otis" said you're an undergrad in 
Duesberg's lab, but I just found your name on a blog discussing this back in 2001.  Or perhaps you were 
interested in LINEs, clades, and hierarchical agglomerative clustering in high school? 
 
Thanks, 
ED (12/04/06) 
 
Once again, your points are well taken. I'm not Harvey Bialy. We are cooperating. 
 
You are correct, I am advocating a "process" model of evolution, but consistent with Darwinism, not 
Intelligent Design. (See Acquiring Genomes by Lynn Margulis.) As far as any prize (and who gets it), 
time will tell.  
  
I appreciate your questions, this is the stuff of science. I will have to give them the attention they deserve 
but let me say for now that I'm enjoying the stimulation.    
  
You may want to look up Majid Ali, MD and physiologist (http://www.majidali.com/), who discusses the 
importance of the "Darwin Principle" in medicine to get a better idea of where I'm coming from.  
  
Best regards, 
Simone (12/4/06) 
 
Notwithstanding what I'm about to say, I like your mastery of the subject. 
  
Although your responses are increasingly on the barbed wire side, may I patiently explain that a 
probability analysis has nothing to do with the argument.  
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Since it's difficult to catch them in the act, so-to-speak, human exogenous retroviruses are emergent 
properties produced by evolutionary artifacts (cell-lines) that are, strictly speaking, novel or alien forms of 
life. All the "production" that Gallo reported does not exist in vivo! Furthermore, an HIV provirus is 
functionally indistinguishable from HERV sequences (8% of human genome) and that's what really 
counts. There are many reasons why they don't match up based on discoveries in molecular biology since 
1984. I am perplexed that you cannot at least see this as an open question since the origin of human 
exogenous retroviruses can be nothing else but from primate genomes.  
  
Perhaps we need to take a step back, since all of a sudden I'm supposed to prove something when it is the 
pathogenic potential of any retrovirus as an etiological initiator that remains undemonstrated. You bring 
up the obvious requirement to have complete open reading frames but are apparently unaware of this very 
problem with HIV in Piatak et al. (1993, Science) You should pick up Harvey Bialy's book if you haven't 
yet read it for a complete discussion of this and other necessary fundamentals. Additionally, the 1980 – 
1985 Gallo research papers clearly show that the final open reading frames in the sequencing published in 
Nature, 1985 were assembled from multiple cDNAs fished out of cell cultures. Although I disagree with 
the Perth Group conclusions on "isolation", everything they bring up on the "accuracy-in-measurement" 
problem is valid.    
  
There is an obvious reason for sequences not matching up. Consider an RNA template transcribed from 
its million year old genomic position by RNA polymerase and then reverse transcribed by "master 
molecule" LINE, (presumably the cell is in an "emergency alarm" state). Given hypermutation as an RT 
program and not "mistakes" – analogous to V(D)J recombination, the DNA produced may (1) not be 
"defective" and (2) not hybridize with the original DNA. This can also can be caused by recombination 
and RNA editing.  
  
You've also ignored my previous points on this subject. Are you now deploying a "talking point" strategy 
of not considering these responses to be of a piece? Maybe you didn't get this: Since retroviral genomes 
are not Mendelian alleles but mosaic composites with overlap to retrotransposons, a one to one full-length 
HERV to HIV correspondence is not going to be measured. Both are "finished evolutionary products", the 
former being genomic fossils and the latter directed evolutions in cell cultures. Given co-evolution in 
either wild type case, harmless passenger is indicated since we've lived with them down thru the 
millennia. Certain "HIV accessory genes" are the more recently discovered cellular transcription factors 
(as well as certain v-oncs). Also, I sense an evasion of the Huebner and Todaro prediction of Gallo's 
"experimental manipulations" and my question re isolation of the "entry" RNA dimeric genomes directly 
from patients.  
   
You say that, "There is not even one open reading frame in the human genome that corresponds well to 
any HIV ORF. No matter what HIV strain is examined." But this is not even true. Howard Urnovitz ( 
www.chronicillnet.org) did a match with an O strain env gene to a specific chromosome location. And it's 
really many, many HIVs so sampling can only be incomplete. I would say that it's like getting two 
speeding bullets to hit each other.  
  
As far as your summary of stress-induced activation of HERVS, of course there would be many more 
reaction intermediates (and perhaps retrotranspositional stages) whether in vivo or vitro. Tracing all of 
these (and throwing in the LINES) may be the way to get that prize.  
  
So what does one conclude anyway with the known structural instability of HIV, that it comes from 
"outside"? Mars? Again, origin is at least an open question considering biological plausibility and the 
overwhelming evidence against heterosexual transmission.  
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I don't mind exchanging sarcasms because I appreciate that you know what you're talking about 
representing the conventional "firewall" approach to human retroviruses. Let's keep it up; who knows, we 
might even be able to get an entertaining road-show going.    
  
Best regards, 
Simone (12/05/06) 
 
Wow. A lot of work needs to be done. There is something here, I'm sure. I am just not sure what it is yet. 
 
I could not access the chronicillnet site. Something wrong with it or me I guess. 
 
I did found Urnovitz's Clincal Chemistry conference paper to see what I could find. He has a great materials 
and methods section, for sure. If everyone wrote theirs with such detail, there'd be fewer problems in science. 
 
Using the accession number X80020 for the isolate env gene I follwed Urnovitz's method of analysis. Obviously 
much has changed since 1999. Much greater genome coverage and so on. My result is different from his, likely 
the software has changed, but there are still a lot of hits. 
 
The results: 97 alignments, the longest alignment is 46 base pairs long, much longer than anything in 
Urnovitz's Table 6. I'm astounded, so many of the best alignments are from cancer patient DNA, almost all the 
first 20. Score some major points for Simone! 
 
Since I didn't get many chromosome 7 seqs, I changed parameters to make it less stringent and tried again. 
This time, 248 matches and more 7q sequences, but only one from 7q31 region. I may have missed some, I'll 
check later. It jumped out at me that numerous sequences are in 21q in the Down's Syndromc CR. 
 
I don't want to get too carried away though. Here's why. Are you familiar with BLAST and searches like it, 
including how the stats are computed? For example, extreme value distributions vs. normal distributions? One 
of the search result components in BLAST is 'E' which is related to a probability 'p.' E is calculated using Karlin-
Altschul statistics and based on the effective search space, as in length of your sequence (HIV O env) times 
length of the database (sequenced human DNA). Not that I'm an expert on Karlin-Altschul stats or any of that! 
Bottom line is at low values, E is approximately equal to 'p.' The somewhat arbitrary cut-off for stat significance 
as you know is 0.05=p=approx E at this low value. Roughly E is the number of matches like the one that was 
found that would be expected to occur by chance in the database. E<0.05 suggests (but still doesn't prove) a 
real alignment. A case can be made for E>0.05, too. You can only go so far, though. If E is around 1, there has 
to be some industrial-strength evidence that the alignment is not just random. It happens, but not often. Above 
1, the alignment is almost certainly junk. Above 10, forget about it, the alignment means nothing at all. 
 
Of the 248 matches I got in my last search and leaving the cancer sequences out, only one is a chromosomal 
match with E<0.05 (0.039). Two are between 0.05 and 1. The rest are 2.4 and above. Beyond any reasonable 
doubt, these alignments are produced by chance. 
 
The six 7q31 matchups found by Urnovitz present a complication and I would have to think about how to sic 
some statistics on them. There could be something intriguing to find. Annoyingly, I didn't find all of these same 
match-ups in my search and I don't know why. 
 
In short, I'm not ready to abandon my statement, "There is not even one open reading frame in the human 
genome that corresponds well to any HIV ORF. No matter what HIV strain is examined." 
 
Please show me what you think might be wrong with my search, the statistics, or my general way of thinking 
about this. 
 
More tomorrow, 
ED (12/6/06) 
 
I must tell you, I'm a neophyte at bioinformatics but willing to pursue since it is obviously going to play a 
more important role as time goes on. Apparently, statistal analysis is necessary given the sampling 
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limitations of the information transferred to silico. Given what you've stated about changing software, I 
do, however, need to be persuaded that it can sufficiently and reliably capture and maintain the 
complexity of genomic information. The hypervariability of the env gene alone appears to me as a 
staggering problem.  
  
My MO at this stage is google expert searching (another wave of the future - why don't science journalists 
get this?) of data from the living to assess the reliability and meaning of matching HERV and HIV 
sequences given the dynamics I've previously pointed out.  
  
Is there a way to measure strong and weak hybridizations in silico? 
  
I'm glad you appreciate Howard Urnovitz. Like Root-Bernstein, he represents the so-called third way, and 
given his credentials, history (testimony to Congress, etc.), it is amazing to me that he is ignored by those 
who would fund AIDS research. Our top dogs, apparently, are too thinned skinned in the face of his 
sharp, but fair criticisms.  
  
I tried his website and had the same problem. 
  
As far as your final two paragraphs, I would prefer to send a set of referenced quotes to further persuade 
you, which I will do shortly.  
  
Best regards, 
Simone (12/8/06) 
 
Even though I plan to study your in silico critique of Howard Urnovitz, in lieu of my own response, I've 
included here someone equally as skilled who addresses the functional side as well. 
  
The basic argument, that limited sequence homology precludes so-called lentiviruses from evolving from 
HERVs ignores the more important functional homologies and that many "unique characteristics" of the 
lentiviruses are more likely to be artifacts, (e.g. accessory genes = cellular transcription factors).   
  
As promised, and in answer to your question: “what evidence is there that any HERVs have been 
active in the last several million years?”; here are some quotations from the literature, which provide a 
theoretical context for the genomic origins of endemic horizontal transmission of human retroviruses as 
an important component of novel DNA acquisition in evolution:  
  
"(E)ven though intersubtype recombinant viruses are quite common and appear to be transmitted, very 
little is known about the biological properties and fitness of these viruses. The results here suggest that 
the proportion of these viruses that is being transmitted may be relatively stable over the course of an 
epidemic that includes multiple circulating subtypes."   Here I would substitute "endemic transmission" 
for "an epidemic". (1) 
  
"Besides a number of non-genetic factors, various specific gene products are involved in the generation of 
genetic variation and in the modulation of the frequency of genetic variation. The underlying genes are 
called evolution genes. They act for the benefit of the biological evolution of populations as opposed to 
the action of housekeeping genes and accessory genes, which are for the benefit of individuals. Examples 
of evolution genes acting as variation generators are found in the transposition of mobile genetic elements 
and in so-called site-specific recombination systems." (2) There are “different natural strategies of 
generating genetic variations, namely local sequence changes, DNA rearrangement within the genome 
and horizontal gene transfer, which is referred to here as DNA acquisition. All of these strategies bring 
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about alterations in the DNA sequences of the genome, thus corresponding to the molecular genetic 
definition of the term mutation”. (7) 
  
"The modes of interaction between products of human endogenous retroviral (HERV) sequences and the 
immune system are largely unknown. In HIV infected persons, an exogenous retrovirus adds further 
complexity to the situation" (3) "It is suggested that anti-HERV IgM belong to a class of natural 
antibodies and might serve as primers in the mediation of humoral immune responses to more or less 
related exogenous retroviruses. Increased IgG binding in HIV-1 infected individuals could result from 
such priming, or reflect higher HERV antigen expression." (3)  
  
"The pattern was consistent with cross-species transfer via predation. This appears to be an example of 
horizontal transfer of retroviruses with occasional fixation in the germ line." (4) 
  
"Consequently, in the past, there must have been many more integrations of these elements in the 
chimpanzee and human genomes than the currently residing ones. They may have become looped out 
through homologous recombination between the LTRs, as postulated previously." (4) 
"The numerous recent species-unique proviruses, and the larger number of similar species-unique (mainly 
solitary) LTRs, show that both Homo and Pan sp. genomes have distinct sets of recently active ERVs. The 
comparison of retroviral sequences in Homo and Pan sp. genomes highlights the importance of (i) habitat, 
interspecies contact, and predator-prey relations facilitating cross-species retroviral infection from 
"outside" and/or (ii) probable stochastic reactivation of preexisting ERVs followed by reinfection from 
"inside" as determinants of the retroviral genetic setup of a species." (4)  
 
This last reference, of course, is not a literal account of horizontal retroviral transfer in human history but 
a model that illustrates the biological implausibility of the retrovirus escalating from a passenger to a 
sexually transmitted pathogen that spreads in "compound interest fashion".  
And finally, here are two abstracts from Thierry Heidmann's group, which support the tearing down of the 
firewall. " In agreement with the proposed evolutionary scheme for the presence of these proviral 
elements, strong similarities between HERV and the present-day infectious retroviruses can be observed 
at the sequence level and in several instances at the functional level. Actually, phylogenetic analyses 

based on either the highly conserved reverse transcriptase (RT) domain of the pol gene or the 
transmembrane (TM) moiety of the envelope gene reveal interspersion of HERVs and infectious 
elements, suggesting a common history and shared ancestors." (5)  
 
ABSTRACT: Sequences of retroviral origin occupy approximately 8% of the human genome. Most of 
these "retroviral" genes have lost their coding capacities since their entry into our ancestral genome 

millions of years ago, but some reading frames have remained open, suggesting positive selection. The 
complete sequencing of the human genome allowed a systematic search for retroviral envelope genes 
containing an open reading frame and resulted in the identification of 16 genes that we have characterized. 

We further showed, by quantitative reverse transcriptase PCR using specifically devised primers which 
discriminate between coding and noncoding elements, that all 16 genes are expressed in at least some 
healthy human tissues, albeit at highly different levels. All envelope genes disclose significant expression 
in the testis, three of them have a very high level of expression in the placenta, and a fourth is expressed in 
the thyroid. Besides their primary role as key molecules for viral entry, the envelope genes of retroviruses 
can induce cell-cell fusion, elicit immunosuppressive effects, and even protect against infection, and as 
such, endogenous retroviral envelope proteins have been tentatively identified in several reports as being 
involved in both normal and pathological processes. The present study provides a comprehensive survey 
of candidate genes and tools for a precise evaluation of their  involvement in these processes. (5)      
 
ABSTRACT: Human Endogenous Retroviruses are expected to be the remnants of ancestral infections of 
primates by active retroviruses that have thereafter been transmitted in a Mendelian fashion. Here, we 
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derived in silico the sequence of the putative ancestral "progenitor" element of one of the most recently 
amplified family—the HERV-K family—and constructed it. This element, Phoenix, produces viral 
particles that disclose all of the structural and functional properties of a bona-fide retrovirus, can infect 
mammalian, including human, cells, and integrate with the exact signature of the presently found 
endogenous HERV-K progeny. We also show that this element amplifies via an extracellular pathway 
involving reinfection, at variance with the non-LTR-retrotransposons (LINEs SINEs) or LTR-
retrotransposons, thus recapitulating ex vivo the molecular events responsible for its dissemination in the 
host genomes. We also show that in vitro recombinations among present-day human HERV-K loci can 
similarly generate functional HERV-K elements, indicating that human cells still have the potential to 
produce infectious retroviruses. (6) 
 
Now, comparing the last sentence with the quote from reference one, it seems to me that the two 
"speeding bullets" of at least hypothetical sequence comparisons are getting closer to each other. And 
functional homology is established.  
  
1. Rainwater et al, No evidence for rapid subtype C spread within an epidemic in which multiple subtypes 
and intersubtype recombinants circulate. Aids Research and Human Retroviruses; 21, 12, 2005, 1060-65.  
  
2. Arber, W. Genetic variation: molecular mechanisms and impact on microbial evolution. FEMS 
Microbiol Rev. 2000 Jan;24(1):1-7   
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10640595&dopt=
Abstract  
  
3. Lawoka et al; Increased immunoglobulin G, but not M, binding to endogenous retroviral antigens in 
HIV-1 infected persons. J Med Virol. 2000 Dec; 62(4):435-44 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&list_uids=11074471&cmd=Retrieve&indexe
d=google 
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archid=1&FIRSTINDEX=0&volume=80&firstpage=1367&resourcetype=HWCIT  
  
5. de Parseval et al; Survey of Human Genes of Retroviral Origin: Identification and Transcriptome of the 
Genes with Coding Capacity for Complete Envelope Proteins. Journal of Virology, October 2003, p. 
10414-10422, Vol. 77, No. 19 
http://jvi.asm.org/cgi/content/full/77/19/10414?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=
&searchid=1&FIRSTINDEX=0&volume=77&firstpage=10414&resourcetype=HWCIT  
  
6. Dewannieux et al; Identification of an infectious progenitor for the multiple-copy HERV-K human 
endogenous retroelements. Genome Res. published online Oct 31, 2006; 
http://barnesworld.blogs.com/gr.5565706v1-1.pdf 
 
7. Arber W.; Elements for a theory of molecular evolution. Gene, 2003 Oct 23;317(1-2):3-11 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uid
s=14604786&query_hl=2&itool=pubmed_docsum 
 
Best regards, 
Simone (last) 
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I wanted to let you know that I have continued to analyze the numerous alignments between X80020 and the 
human genome in Urnovitz's 1999 Clinical Chemistry paper.  I had not appreciated an aspect of Table 6, where 
all alignments are listed, until earlier today when I noticed that many of the alignments are not of 100% identity, 
only ">89%." This is why I didn't find the 7q31 sequences in my previous searches.  Such short matches, 
especially without 100% ID, are expected to occur by chance in the human genome with such frequency that 
they won't exceed an inclusion threshhold unless parameters are relaxed even further than I had done or the 
search were performed with a much shorter fragment of the query. 
 
Not wanting to look through thousands of meaningless hits, I did the latter and searched with some of the 
sequences in Urnovitz's Table 6. These searches usually do find the chromosomal locations referenced in the 
paper. In the examples I looked at, though, these locations are far, far down the list of "hits" in terms of 
statistical significance, to the point that the 7q31 region does not appear to be remarkable. As expected, any 
given DNA 20mer (for example) yields matches to the human genome of 90% or greater tens or hundreds of 
times. 
 
My conclusion is further strengthened that it is wrong to suggest that HIV-1vau O env (X80020) has any 
homolog in the human genome.  Any similarities between env sequence fragments and genomic DNA do not 
achieve statistical significance. 
 
Thinking about how to overcome this difficulty if I want to assemble HIV-1 env: to construct the env sequence 
by evolution in culture would necessarily involve assembly of 150 separate pieces of nucleic acid in exactly the 
right order and at exactly the right time. 
 
What about the transcriptional status of the fragments Urnovitz found? Or for that matter the hundreds of other 
sequences I found when checking him? If there were a plausible mechanism for high-fidelity assembly of 150 
15-20mers into a functional env gene in vivo, there would still be a big prerequisite: transcription of DNA into 
RNA from which the 15-20mers would be excised or recombined out.  The problem is that most of the hits from 
Urnovitz and from my search are (as expected for chance alignment) in the untranscribed majority of the 
genome. Evidence would be needed that these sequences are in regions capable of being transcribed and in 
fact are transcribed. Likely there would need to be discoveries of previously unknown transcriptional machinery 
and genetic enhancer/promoter sequences to explain transcription here. 
 
If evidence were gathered for transcription from what we now think are untranscribed sequences, and a 
mechanism existed for assembling tiny fragments of disparate sequences into one large, functional gene, then 
we still have to explain the provenance of HIV-1 vau env sequences that are missing from the genome in my 
searches and Urnovitz's paper. Should we reduce our minimum x-mer size and assemble env from 80 20mers 
and 200 5mers? Or could we hypothesize that another as-yet-unknown enzyme exists, namely a random 
template-independent RNA polymerase? Template-independent polymerases are known, but they assemble 
their product in patterns, like ccaccaccacca. A truly random product will be needed. 
 
Or would somatic hypermutation solve the problem? You have mentioned this before, and you may know much 
more about the process than I. It was my impression that SHM acted on genomic "hotspots" of a receptor 
locus, not throughout the genome, and also only in a small subset of immune cells. Does SHM occur in 
cultured cells, and does it act throughout the genome? Is it so active as to invalidate my statistical and 
alignment work in this and my last two messages? That is, is SHM so pervasive and extensive as to make the 
human genome infinitely malleable, so that a 2600 base pair sequence can move from having 21 bp of 89% 
identity with HIV-1 vau env to having 100% identity across the full 2600 bp in one step? 
 
Best, 
ED (last) 
 
CONCLUSIONS AND OPEN QUESTIONS 
 
Hopefully, most of this is accessible so that readers can also draw their own conclusions. But 
let’s highlight what needs to be better understood, or what would represent legitimate grounds 
for additional research and exchange of views: 
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1. BLAST searches (in silico), of which much can be learned by Dr ED’s masterful handling of 
the subject: As Simone questions, how reliable are they? Is statistical analysis enough given the 
ever-present GIGO problem that plagues any computer modeling of complex systems? 
 
2. (a) The central question of the origin or origins of HIV or HIVs, the evolution of primate 
genomes and the mysterious HERV fossils that occupy such a large space in the human genome. 
(b) The related taxonomic questions (or mess, some might say) in the area of human retroviruses; 
is a rethink in order starting from square one? 
(c) The resolution of the mysterious strand transfers (or template switching) and retroviral 
recombination, only touched on above. 
 
3. Dr ED’s test of “finding a complete HIV genome” in chromosomal DNA, which Simone 
thinks is circular, since this would be the very thing those who are challenging HIV as the cause 
of AIDS are asking for as proof of at least “primary HIV infection” in AIDS patients. 
 
4. Simone is also challenging Dr ED’s probabilistic rebuttal, not likely to have “regions capable 
of being transcribed”, since, in fact, promoter regions of “orphan” reading frames may be missed 
in silico if ancient LTRs are functional, but not mapped into the system. Or the moving of an 
LTR to the 5’ side of the orphan sequences by a DNA transposon would be another example of a 
PART of the reaction-intermediate not-yet-traced processes. (Analogous to the well established 
V(D)J recombination – which itself is not “one step” - but even more complex because of the 
reverse transcription reactions and retropositioned stages.)   
 
5. The barely touched-on “somatic hypermutation”, still poorly understood even though the 
literature fills volumes; which we will leave undefined and unresolved. 
   
 


