ME MCDOMRLD CALLS
+DOMINIC EDMOED DWYEE SWORHN
+EXAMINATION BY M3 MCDOMALD

2.
i

[

What is your current position.

I am currently a sanicr medical wiralegist at the
Instituce of Clinical Pathelegy and Medical Research
which 1= based at Westmead Hospltal in Sydney.

What does that positicn actually lmvalve.

That encails a number of responsibilicies. I = the
laboratery looks after the Westmead Hospltal and that
arna health sarvice of Sydney which services about one
and a half million pecple. It also provides public
MealEh nicrsbiology and specialist HIV laboratory
services for much of Kew South Waless on bBehalf of the
State governmant, It also - my job alse invalwes
clinical practice, wWhich ifis predominantly im the field
af HIV snd other wiral infections, amd it-alsg includeas
& ressarch component which is predominantly HIV and
resfiatance to antiresroviral drugs.

You meptrioned having a clinical pragtice. What
component of your =

HORGUR

can I take you back = step. TIC might be a very baslc
question but what is a virelogist.

A wirolegist is somecne whe lcoks after the clinical
features, the laborstory features;: amd the public health
probleame arising from viral infections. It i8 a

subapeclialty within lnfeskisus dissases 1f you like,

It actually invelves you looking down the microscops &t
samples,

Mo, because wa don't do a let of locking through
microscopes in virelegy., It iz mostly the
interpretation af lsberatary Lests that are dane by &
range of technigues be it cultwuring the virus, dectecting
the genetlic material of cthe virus performing tche
antibody tests.

You referrad to clinical pracrice belng a component of
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Yyour position? wnat pEECEentage.

I would sstimate that about 25% of my time is dealing
WlTh patients, predaminantly those infected With HIWV.

We have an ackive clinical trials unit which lodks after
pecple with vwiral infecticons that ars placed oo
antiviral drugs, not Just HIV but ocher thinga such as
influenza and other viral infectioms.

Do y¥ou hawe ancther particular area of expestise in
virelagy other tham HIV.

Yes; invelved by wvirtue of the pesitian of our
laboratary in New Sonth Wales in the preparaticn for
emarging viral infectisne, for new viral infections, ao
that we have, for example, a new high security
laboratory, in fact now probably the highest secura
laboratery in the country for human purposes, whers we
prepare for mew wviguses bhat may emecge, a5 demonstrated
by SARS or avian influsnze or enything else that may
emerge, That sorrc of wosh al=o entails interacting with
the public health avtherizies about the implicatliona of
neW viruseda as they emsrge. In cther words, what
information we would gilve them that would halp them
understand the transmissisn of that viruas, the clinical
features of Ehat virus and the likely impack an the
communlty as & whole. The publies health aspects af
viroelogy and microblalegy have been now gathered
toagether in the last few years and I am the deputy head
of what is called the Publlic Health Laboratory Wetwork
which is now a gatherer of the main public health
leboratories in Australia. ARgain, the aim of having o
group that are prepared to handie new viral smercgencies
if you like.

Is cne of the reasons that that new sscure laboratory
has been cpened up concarna about things 1like bioclagical
terrorism.

That's right, the funding from that, from Mew South
Wales Kealth and the Commonwealth, was essentially For
bloterroriem but included within biocterrorism arce

intfectious dissases, agents such as smallpex, SARS, TLlu,
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thoae sorts of diseases that have significant clinical
impact.
2. Have yau provided & curriculum wvitas for the court.

. ¥Yes, I have.

M3 MCDORALD: I rtender Ehat.

HI& HOROUR: Hawve you meen that Mr Borick?
ME BORICK: SOrry’?

HIZ HOROUER: Have you epeen the OV,

MB BORICH: Yes, I have.

EXHIBEIT #PET CURRICULCUM VITAE OF DOMINIC EDMUND DWYEHR.
TERDERED BY ME MCOOWALD. ADMITTED.

xH

W I won't take you through all of your gualificaticns,
mast of it iz seif-explanatory and 1 am conscious. you
hiave limited tiom.

HI5 EGNOCOR: I can read it Mz McDonald. 1f there is
anything ln particular you want tEo refer to, By &ll
MEans .

M5 MCDONALD: Tes,

XH

2. 1 want to teke you to the wery end, in fact to a heading

on. By capy, dovhlesided, "Antivical DOrug and Vaccine
Trial Partieclpatiesn'.

h. Yes.

d. Can you just tell us what that 1s all about.

Ah. Well, we have a clinical trials unit in my department

which is actively involved in elinical trials for wviral

dizeases, both drugs effective against already
eatablishéd infeection or vatcines that may prevent

disezge due to viruses. 1 have acted in wariosus roles

im those sert of trials, elther as clinical investigakor

recTulting patients or as a sub-lnvestigator,

parcticularly in my earlier davys, and alsoc as a protocal
virclogist where we assess the biological testing and so
on dane far the trial. HMHost of these are international

multicentesd trials, that are wauvally run by govecnment

crgantaaticons such as peational HIV centres, Lhe HIH,
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thosze serts af things, others funded by pharmaceutical
companies., We have besn involved in over 50 of these in
the last decade or ao.

CONTIRDED
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o,
A

That's all I want to ask youw about your CV for the
moment. Have You Alsds provided a report for the court.
I did provide a short ceport on laboratery testing For
HIV.

That's a seven page document.

That'=s a =even page document.

EXHIBEIT #P68 REFORT OF DOMINIC OWYER TITLED LABORATORY
TESTING FOR HIV TEWDERED BY MS MCDONALD. ADMITTED.

.

Bafore I get to the nuts and balts, Lf you like, I want
Eo g back in time 2 bBit to the time yau have heard &
let about, the days of Montagnier and Galle, both
beginnling te Lalk about identifying this mew wirwes HIV.
0id you have same First-hand experisnce of all of that.
IT've had firsc-hand experience I guefs in a number of
aspects. I was a juniar medical office:, an intern of
5t Vincent's Hospital in Sydney, whers David Cooper had
Just come back from the Unlited States and at that blme,
it would have besn the late Tis, early Bils, there was
discuzsion then of this new disease that seemeod to be
appedarling in predominantly the gay communities in Horth
hmerica, I remember;, in fact, wisiting one af the Flrst
casesd identified im RAustralia whilst that perzon was Ln
hospital dying. I then went to Westmesd Hespltal where
clinical practice is different and I did cause a strike
in the hospital by writing down a provisicnal diagnosis
of pofasible AIDE on a patient just to highlight tha
an®iety and 80 on that was occurring at that cime and
nobody wanted to go near that poor fellow.

Thare was a strike in the hospital.

Tes, HIV was arcund there. Ticked off. But that was
Just a demcnstration of the community attitudes and the
health care attitudes at that time. 1 guess more
Importantly though I undertock post graduate cesearch at
the Inatitute of Pasteur in Paris in the late E0a3. I
spent two and & half years in France and I hawe since
beaan back for a number of sabbakicals in France with

peaple whe were in that laboratory originally. That lab
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Ay

was the lab of Prefessor Luc Montaognier, so I knew him
and I kmeaw his lab and I knew the co-suthers an wvarious
papers, @I courae, that origimal paper was publishesd in
19E3 5o 1t was slready some years bpefors I got thers,
but the lab was geing through a wery dynamic stages of
80T of understanding what this new age wirus was.

HIYV 2 had just kind of not long amerged and how this
virus worked and what it did at the basic science level
was a very fast moving and exciting field at the vime.

I alsc I guesas met - the Instltuts Pasteur used to have
an annual closed meeting held off campus where people
were invited from the lab with other major players from
ground the werld, just a amall mesting of S0 or 104
people. Galle, for example, came and other high flyers
wheze a lot of argumesnts about HIV and its Ffunction and
also parsonal arguments abowt who Tound what Ficser and
v om all occurred, There wag a scrang polltical
cuvertone ower all of this in that - in faet, the cime I
was Lhere was when Ronald Beagan came to Paris t©to meet
with Jdacgues Chiraec who was then Mayor of Paris to
really shake hands cver the deal as to wha had found rhe
HIV first because of the lmpllcations for the commercial
predudtion of antibody tesats and ao an. 5Sa this was an
argument that ended up being solved at the wery highest
political level because the scientists themselves were
net qulte ready ta meet, so anyway | guess by spending
that period of time thers, I saw both the political and
the social issues as well as the scilentific issues that
wars hot at the time.

What was your position at Montcagnisrfas lahb,

I was called a staigaire, It was Just a sort ©f generic
term far a pesearcher, someoné usually ceming from
sWersess; 80 I wa= a Junior research officer, if you
Yike, or fellaw in Ehat lab.

Had wyou gone there becapgse you had a perticular interest
in this virus.

Yes, I went there becauss HIV wes the hot ares Lo

Virelogy and pocple were wanting to come thers from all
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around the world. We had Deen fortuitous in our
laboratory at Weastmead that we had a8 Belglan guy wha had
warked with Hanbsgnier many years previously and he was
able to make that connection for me whlch allawed me tc
go. We met Montagnler when he came Lo Ruatralia anmd
visited Adelaide.

You have given us socmething of the flavour at the time
of the debate and the pelitical interest. Was that
samething those working in the lshs were ceasciocus of,
thet L& there was Some acube public and political
interest ln finding out what this Llimness was all about,
Boeclotely. In fact, it wae a wery dominant featurs of
all the wirk that was done, far more so tham I think I
have seen with just about anything else, perhaps with
the gxception af the recent SARS discavery, the SAERES
virua, There was a lot of pressure, Lhere was a lot of
compebtition, and really 211 the beat misds in virology
had gone lnte HIV, but there was a lot of competitcion
batween the French and the Americana as to who was going
to produce the first paper, who was going ta produce the
first genetic seqguence of the virus and so on, and it
maant that any resaults that came out af those
laberatoriea, elither the French of Lhe Americans ar
gnybody elde, were extremely heavily scrutinised before
they went out, and I think this was something that [ had
net sean before amnd I am not surs that [ have sesn it
vary ofcen since, Just because of the pressure of either
being right or wrong, and pecple were right and wroeng in
& range of sreas.

Who won in the and by the way.

Well, I think basically at the political level the fact
that the D5 President came to France and said well, the
first discovery of what proved to be HIV was made zn ths
French laboratery by the Frenmch group, by Montagnier's
group, but teally that work was confirmed and extended
By Galle's group and a lot &f others. That's kow I aee
it, I am not sure that the others all ses 1t that way,
but that's sssentlially what 1T was. They both fed off
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each ather. For example; in Monotagnier's lab the waoman 1

who was a flrst author on that original paper had gons 2
to Galle's lab the year before to learn some of the 3
technigues, 50 they worked off each cther. 4
g. Amn illustraticn of the sort of public intersst was that o
Frincess Diana wvisited Hontagnier's labk when you were 6
thers. T
B, Yes, she did, and that was abt the Eime again wesy mach B
to Princess Di's credie. Shs was one of the first sort g
of celebrities to take an interest in people who were 10
then dying of that sprt of scigmatised disesse, Bo she 11
was extremely good in going aleng and shaking people's 12

hands of people dring in hu:pitqlr which a lot of pecple 13

wouldn't do, including health care workers, and that T 14
think was wery much appreciacted by the [nfected 15
community. Thia la at the =ra prior to antlretcoviral 16
drugs, There had been deaths glready of celebrities 17
like Rock Hudeson and the like which cften wWere not 16
pacribed to AIDS but to other things, with poopla'a 19
sengitivity, but she took on guite an active role A0 she Z0
came to Frapce te meak Montagnier as a discoverss te 21
gort of bestow her Eind of glory oan the laboratary, but 22
also to show that leoking afcer dying people with this i3
diszeass was a good thing to de and net s dangersus thing 4
to da, and thare was alse the pif-sheet that pecple are 5
more Likely to fund and suppars rasearch into bthis 5
dlsesse that waz then a disease of &2 very marginelized 27
communlty. IE
Q. You had an opportunity to ses the PowerFalnt 9
pressntations put forward by the two defence witneasas 20
in this case. 31
By T have seen scme pictures of some of the FowerPeint 32
prasentation, yes. 33
Q. You have bBesn given a print-out of the slides. idq
&. Yezm, 35
2. Im particulsr one that's been Labelled A5, 36
b, I don'"t Have that with me. 37
W: But you havre saen 1it. £
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Yes, I hawve seen it.

Just to refresh your memory y¥ou recall withim that
presantation thers are a number of slides in which there
were critici=sms of soma of Hnntagnitt's expariments,
Callo'd inceonsistencies in the flndings, You remembsr
generally those scrts of slides,

Yas.

HWere thoze scorts of issuses arising at the time you ace
telking about.

Yes. ] mean 1 think, having been ipvolwed in sort aof
Lhe description and discovery of emerging wiruzes Iln &
number af areas over the lasr 20 ocdd years, there's
always difficulties at the beginning in tryimg to
asoribe a cause of what ils a new dissase. So you than
call 1o all the ability of pecople, bath the
epidomiologists and the public health people, to work
cut what's going on in the community with this disease,
how the dlisease= ls being transmicted, how people ara
faring wlth 1lt, the mortallty raktes amd 0o omn. &t the
labporatory, at the basic science level, you are trying
Eo identify what is this pathogen cthat is cauvsing a
disease. At the diagneostic ievel you are trying to work
Gt what test can he deo to get osut there Lo &t least
gsrart baing able to diaghnose what is golng om. And The
way we went through BIV is just the same way we'wve bDeen
through things Like BARS and like avian influenza, the
technoleogy is so much significantly better and the
knowledgs of different pathogens is 30 much better than
it used to be. S0 with technology and the speed that
all this dizcavery and so on happens 1s mach, muach
guicker than it uaed to be, bubt people still make
mistakes, and even with scmething like SARRS there was
gtill great arguments in the early weeks of SARS on is
it this wirus or is it that virus. Careers rose and
fell on this, but even then gwickly that was sorted cut.
The sama thing with HIV, again there were a Lot of
cauges Ehat pesple thought cowvld be cesponsible,

virwses, other thindgs as well, and realliy azs the bita of
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information ceme thraugh, send they often are btldhits aa
they come through, ilmproved by further syxperimentatlon,
improved by newer technology, particularly the molecular
technology youw have been mentioning before, the case
g&ts stronger and stronger so that, if you like, the
discovery of AIDS iz really like all of these othes
discoverlss, The reason we Eesp ::Efl:rr:i.ng back I
suppoeEe to the 1983 paper of Mentagnier, ér
Aarre-Sincussi, she's a legal author on that paper, is
that with all the work that's goneé cn since, it all
shows that really what they were doing was geoing in Lhe
elght direction, ne deoubt about it. There were Iots of
other papsrs published at bhe time saying it could be a
herpes wirus or it cauld be CHC, 1t could be drugs of Lt
could be thia, but mone of the evidence at the
diagnostic science level and the cllinical epidemioclogy
lavel enpded op supportlng that, so they fell away. Yoo
dap't hear of these any more. That's why that paper
takes on bhe importance it does, pot because at the time
it ls definitive, but because ibl proved to be bLhe fipse
i what I regard &8 the wltimate sortling out of what was
the cause of AIDS.

S0 in your “iew and in your experience when was tho
virus first identified.

I Ehink that the first evidence of thig wvizus is in that
1963 paper by Montagnier and his tCeam.

15 what you are ssying in your evidence that once it
might hawe been defimnitive in that time, everything
that*s followed h&s now polnted to that being the first
identification of the virus,

I think that's cesscrable, yes.

You have bold ofs sboot the sorts of debates that were
galng back on in the early days. RAre they s£111 live
isgues in the sciepntific community.

Bo, they are pot, I Ehink that, as I said;, with any naw
pathogen, particularly those with significant public
haealth impert, therse's a discussion about what the cause

is Bnd;, a% that cause is detearmined, the others drop out
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of change or coms round to ft. 8o, for exemple, 2gain
with something like SARS, the two people in Heng Eong
who are mogt arguing about the causative virus,
eventually the loser had to admit really that ch, well
look yes;, 1t's a new coronavirgus, and that's of course
ShRE. I don't think I ever heard him say '] made a
mistake' but he certainly backed off and didn't put up
his virus as 2 cause, And that's what happens, those
debates die away as evidence comes in. To my mind, che
debate about the cause of HIV being the viral cause of
ALDE was over before T got te France im the late B0a. I
think it was cover. There'"s a lot that was not
understood and there's atlll a lot thet's not
understeod, but [ think in terma of that virus causing
the clinical syndrome of AIDS waa accepted. Se I think
the debate about whether HIY is the cause of AIDS or not
is long over &nd 1 think that to argue the case
otherwise I8 compleacely averdoing it,

I want o move on Co HIV and look at the wirus and the
laplatian of the virua, Have you produced to the court
Lo Zasist a diagram that explains the 1ife cycle of the
virus,

Yea., T did have 8 pictures here that iz a cartoosn sorfe
of replication of the wvirus life cycle because Lf you
understand the life cycle of the virus vou then
underatand how the drugs work, how the disease is
cauged, what the target of the wirus La, what the
long=term effects are and s0 on, S0 with any new virus
determining this life cycle is fundamental.

Do you have a copy ofF that there.

1 ¢a have a copy, It's very similar to all the other
ches that l've seen around here and very similar to the
ohes yoo gan get off the web or out of texthooks and so

i =

EXHIBIT #P69 DIAGRAM OF THE VIRAL REPLICATICN CYCLE TENGERED
BEY M5 MCDONALD. ADMITTED.

o

Can you just talk us through what it is that we see in
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thit diagram,

Thi=s iz the =sort of rnplicqtivq cyclae ofF HIV. Baal]ly
it's the fsort of Lhing that happens with any wirus,

They 2ll have differences ln the way they bind to thelr
targel cell and ths way Lhey ilntersck with thelr target
cell, but the general principle is it is coming along,
banding to its target cell, entering the cell, eithsr
killing the gell or causing disease inside the cell or
taking cver the ¢&ll machinery to then produce the wirus
to .go aut of the cell to go and infect other cells.
That's the basie principle of wirus replication. WLLh &
wirus such a8 HIV there are unigue features and HIV has
got some very elegant vircleglc features. Basically
what yau have, i1if you logk at the left-hand side you
have the threg sirvses, the virion, a 2ingle virel
particle comes along and atstaches to the cell wsing
certaln recepbtors,. All viruses use receEptora Be Rik Che
target. The genebic materlal of the wirus goss lnta the
hest cell. In the case of HIV it's an RHWA wirus. It
undergeas an interesting mechanism where it is reverss
tranacribed to DNA which is the opposite of what we are
il tavght in sort af high schaal biﬂlagr wherda you go
from OHA te EMA to protein so here you have this reverse
gtep. That DHA i= then bransported inkto the nucleus of
the cell and that DMA then integrates 1into the hest cell
aenatic material or the genome of the host osll where it
then sits. There's some little bits and pieces thac
might hang owtside the genome but, for all intents and
purposss, that's what happenx:. 8¢ that virus is anp
Integraved part of the cellolar genetic material.

COMTINGED
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Then when that cell 1= sort of stimulated, for whatever 1

reagson = Lt is exposed to ancther Llnfection or scmething 2
like that - it can turpn on virus prodaction from the 3
genetic material. You then get the proceas of i
tranacription to BMHA, whish then goes out inta the 5
cyvtoplasm of the sell. The BHA produces protelns and g
these proteins are gathered together pnderneath the cell ?
membrane and eventually bud out to go off as a free g8
virus to go -and infect other cells. All of this is ]
typical of viral infections. It 1z just that ia
retraviruses and HIV have Few very interesting unique 11
featuces and because they are reasonaboly unigue theay 12
become drug rargetsa. If you have targets khat target 13
the reverse trapscriptase, that is wvery good because 14

that then works on the HIV, not othsr viruzes that might 15

be present or ordinary cells that might be ckay. 1&
Zilmilarly, the integratiocn, wWhere Che virus inserTs 17
itself into the host gens=kle material, is alse a Targek. 18
There are numersua kargets in the life gycle for 18
anti-viral druge, or even vaccines for Ehat matfer, 20
that's why you need to undersitand the =zort of plcture, 21
This is not unique to HIV., The other retroviruses, a2
which HIV is onm, and there are plenty of others - £3
animal and human - have =imilar but slightly different £
replicative cycles 25
Q. Turning to ancther set of images that you have produced 2E
f£ér ua, have you alaop produced a seriea of plctures of 27
HIV but comparing them te other wiruses. 24

B. TYe=. I was just aszked to show an elesctron micrograph of 23

HIV, which T have given. A0

2. Where did you abtain these lmages from, 31
A. Thism comes from & recent article on electron microscopy 3
af wvirusss which I can give vou tha reference. I have 33
the-article hers., It 15 in a recent publication and T 14
guesa gne of The reasocns — yes, it is in 8 recent 35
publication that I hawve here — it is something called 6
"furrent np;i,:n:i;l:hn. in micrabiology’. 37

38
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HIS HONGUR

Q. wWhat lg the title of the publication.

A. It is "Corrent Opinion in Micrebdolegy from 2006% and
the article is called ‘Structure of complex viruses and
viras aniecked cells by slectron croyotomegraphy'. I

guess [ puk that in because -

HIS HONOUR: Mr Borick, nhviﬁuﬁlj you haven't s&en
that article?
KR BORICK: Fersonally, I can't cemember whethar I

haws seen that or not at the moment, but if I cam have a
ook at it and get the full note of it.

HI1E HOWOOR: We will copy it and provide Mr Borick
With a copy, unless you hawve a copy, Ms McDonald?

M3 MCLROMRT.[: No, I dom'E.

EXHIBIT #F70 OIRGRAM PICTURES OF HIV COMPARED WITH OTEER

VWIRUSES TEWCDEBED BY M3 HMCDONALD, ACHMITTED.

. Cab you tell us what we see in the sezrima of images.

£y Thia is the series of zort of =lectran microgcaphs. It
is a new technoleogy of elecitron microscopy. Electron
microscopy, lilke all technologlea, has improved over
time. This wasn't availasible in 1%33. As the technology
becomes better, you get better pictures of viral
particles. This just happens to outline this particular
cechnology and with pictures of a couple of wiruses.
The firset row: Herpes Simplex wirus, which causes
various herpes {nféeccions, the second ane 13 WVaccinia
Virus and the third one ls HIV. The beauty of thess
newer pictures is that often you can use the newer
Eechnologies Lo better loek at the sork of core of the
virua, the atructure of the virus = the morpholeogy af
the virus. These were prepared by HIV cultures; and the
referance iz in that article, where you grow & wirus in
a Tigsus culture, you grow HIV, you purlify it and than
you take electron micrographs of that purified material.
The tschnology for deoing that is much improved ocwer the
dacades .
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Arze the images that we see in the two left-hand columns
imeges wvsing altered teachnology.

Ko, 1k 48 just the way they are scanned. The colour is
Just caladr. Tha computar put: the colour 1n and L¢ is
not really colourful. Those pilictures are just different
slices, if you like, of the virus structure.

¥ou know that in this court the propositlion has baen
advanced that HIV has newver been isolated. What do you
=2ay to khat =

HOWODR

What do yeu vaderstand by Lfaclatios af the vicus;
firatly. We need to get the terminology rdght, sa wWe
all understand what we'ra talking about.

The term *virus dsolation' and "virus culture' ars used
interchangeably in this discussicn by laboratory people
and medicos and so on. Really, the term is virus
culture, because wiruses need living cells to grow, so a
virus culture or wirus iselatian is putting & clinical
sample through a particular cell 1line, or particular
calls, that will then produce free virus at the end of

bhe.culture which you can then measure or assess,

Haa HIV =ver Been isolated or cultured in the way you
have describad.

HIV was isclated in a 1%63 paper by Montagnierfs group.
It is mot the way we do 1t now but 1t was dome them and
Wi how isclate HIV by other somewhat gulcker techmniques
and &6 an and we do it in our lab many times a year. It
12 A roukine procedurs. 1t 15 not done muckh for the
diagnozis of HIV because it takes a few woeeks and it i
alsg expensive, 30 we tend to do 1t T guess, for
research purposes but we sclll occasionally do it
clinically, where it is felt to be necessary or where
the other tests are not working or what hawe wyou.

When you say you "do it clinically where it is felt to
be necessary'; in what sort of zircumstances.

The main circunstance that we would do, sulturing the
virus now for dlagnostic purposes would be atill in
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Labkies born to infected mothers. If you have 1

]

HIV=positive mothers, because it can be difficult to

interpret the lsboratary testa in the baby becsuse the £
babieas are carrying the mother's antibodies, for a whole 4
lot of thipgs, because I thes mum has HIV 5
seropositivity, the baby will for a certain pericd af g
time, whether it is infected or not. Then you need Lo 7
use other tests, independent of the antibody teat, To a
determine whether the baby is infected because you want 2
to treat that baby as quickly as possible. You then 10
gither do genetis rearing or isclation culture to aee if 11
the baby is carrying the virus. TIf those tests are 1z
negative = we sometimes repmat them to be doubly sore 13
and ac on because of the implications of the babky = but 14

if they're persistently negative, we would =ay that baby L5
does not have HIV infectien. Then what you see 15 you L6
follow the baby owver the pext 12 months orf 20 and the i

antibodies that they have carried from thelr mother then L8

go away, drop off over time, and the paby is lefr i3
completely negative of HIV by whatever testing you do, 29
That would be the main resasan we would do virus 21

isolation nowadays, for ellinlcal purpeses. We do bucket 22

loads for research purpogss, |
2. Bucket loads. 24
A. MWe grow lots of viruses for our research colleagues. We 25
lopk for wirvses from unusual cllnical samples or Irem 26
unusual parts of the world. We do a lot of work with 27
HIV in other parts of our region - Timor, Hew Gulnea, 24
gto, 249
Q. Is it necessary to culture virusaes for the purpose of 30
development of vaccinea or medication. b
A. Bure. Yoau need to be able to know what strains of HIV 32

are present to develop an effectlve vaccine., You can do 33

some of that work at the molecular level but you do need 34

ta grow the vires and you pneed To grow It conaistently 35
for that perpese. For vaccing development, wvirus a6
isolation is important, just like it is ewrucial for +7
influmnza vaccinatlion or measles vaccipatlon or any 38
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other vaccination we hava.,

Is the process that you're describing any differpnt
coppared Eo other viruses, ILike rubells or messliag,

The general principles of wvirfus lsolation are the same.
The techniques for doing le wary from wilirua to wvires,
Tow need the clinical sample, which might be bloocd for
HIV, it might be cespiratory secretions for influemza or
whataevwer. You thén take thet material, wou put thak
into a flask, or a bobktle, or a tube, depepnding, and yoo
have celles in that tube or flask, that ypau koow i3
Fermissive for the sorta of agents thak yeu're trying to
grow. For sxample, 1f ywou want Lo grow HIV, you take
lymphooytaes from a negative pearson and wa grow those,
atimulate cthem and pet them in culture with the clinical
sample and chen measure and see if the wirus is
produced. If we do it Eor influénza we take other cells
that are now commercialily avallable and you take those
and you pat the respiratory bract sample In there, you
treat the ells and you measure ths wirus produced at
the end. That is the general principle for most forms
ocf virus ieslation. 1In all cases you need living cells
to grow the vires. The living cells will wary but
they'll all need treaktment of some [orm Bo make them, I
suppose, permissive for the wirus, AT a very basic
Ilwvel, most cells den't want to be infected by a wirus,
gc bhey have things that kind of stop virus infestion
and sometimes you treat the cells to make them
permisslve =4 you can grow the virus. With HIV, we take
lfmph-&crtes- that we get from the bloocd bank, we know
they're HIV antibody negative, we stimuolate them with
compounds such as PFHR and there are other things you can
iise and you add a clinical sample and away you go. Fox
influenza, we use other things, likse trypsin:; an ensyms
e use to make the call permissive. They all have serum
in them, calfl serum, again to keep the cells happy - if
cells can be happy = sor:t of permissive and receptive tao
pathogens, That 1l the gensrasl principles of

manipulating che cells a litclie bic, all culture quite
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typical of wirus iaclarion wark.

Wnat do youw say To the suggestion that becacse youo need
the eells Lo culture the virus, you can never actually
proparly l=zalate it,

That doesn't make sense. You have toc do that to the
cells to produce the wiros.

How do you know that what you have got then is virus and
not soma contaminant caosed oy the cells.

That's & very good point because you can have
contaminants that come ocut of cell cultures. You see
that a lot. For example, we already do that with ocur
cell cultuses. If wWe grow HIV from cell lines; we neesd
to check the cell line=s bBefore we add clinical macterial
to them, to make sure they don't have other things in
them, like myzoplasma or foamy virus, to meke aurée we
don't have them in there. Similarly, we do the Same
Ching with our other call lines for ather wiral
Infectiena. Things can come out and other virusss have
been discoversd when trying to culture something else,
1F you take lymphocytes Fredn 8 donoe, an HIV=negaclive
doner from a bloed bank, you can culture other viruses
aut of them wery, very occasionally, Wiruwses lilks acme
of the herpes viruses — HHVg, HHVYY - they araose,
unrecasghlsed, out of cell cultures and that was a wery
eXoiting discovery for that particular perscn. Becauss
wa-have bean doing this for a long time now and we know
how to lopk after the cells and this l= all & bBimloglical
proceshs, wa know how to loock after the cells and because
of the tests we do on the material that is produced Irom
Che infected cultures, ws know that that ia nol
something other than HIV. If there was something slse
there, we might =say 'There's HIV there and there's
something elase' end get excited and go off and try and
find out what it la', Cell lines, using culture, can
produce obther vwiruaes - a whole range of them aver bthe
Years .

When you say "because of the test: that we do, we know

it is HIV'; what teats are you referring to.
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There are a2 range af tests that we da. In the routipne
sort of scenario - in the research scenario as well, I
gusss — we do a couple of things. We look ta see what
che 211 lines arg locking like. I1f yeu add a clinical
sample into some lymphocytes to grow it or inte a T call
lipe, which 1s 1ike & continuous lymphocyt=, the wirus
will often cauvse cytopathlc effect, or CPE. In other
words, because the cells are infected, they lock as
though they're geoing to die and they are dying, in fact,
and sometimes they all clump together and they take on a
very bizsrre shape and that's why, when wa have our
cultures, we look AL them every couple of d.t:,.-s pridder the
microgcope to see whetiier the cells are looking ill ore
et and, again, this is a primciple for all viruses that
wi culture and we put them into the c=ll culturs,
They'll kill that cell, generally - mot always but
mostly = mame with infloenza or mmasles or whatever wWe
culture, fAn experienced technician or sciemtist can
tell that the gells are infeclte=d. That iz the Eicst
thing; what the cells look Like. That ls oot apecific,
it doesn®t say 'it muat be HIV that is causlng that
effect' or 'it must be influenra causing that effect'.
Wa do othar tests. 1In the case of HIV, we look for the
produckian of P24 antigen which we know to be an HIV
antigen or we look far reverse Lranscriptase actiwity or
you can look for genetic sequences of HIV in that cell.
Which omne you Choose depende entirely on the coat to
your laboratory. Agaln, that's the same principle that
we do with other things - like influenza cultures or
mepslea cultures — you look to ses what the cells look
like. II they have a cytopathic effect, then you hava
the varisus messures of the wiruses in that matecial.
You referred to cne of the optlons being to laok far the
Péd4 antigen, is there a Féd that is wnlgue ta HIV.
Thers is a P24, that is unlgue to HIV and there is a
s AT - =
pretein 2f that size that Dr Dax diacussed yestarday.
There a&rfe many proteins ¢f that particular size, if you
ran them out on an flectraphoretic gel: The P24 thabt woe
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use is a commerclially available one and Lt La HIV
specific and it deossn't plck up non=HIY pra%e:na of that
gilze. Tf I zould just make one comment, when we do all
Chese cultures = because they're asking about "could
cthes things smerge?’ - when we do the cultures, we
always runm & culture that s & controlled cultuse - 4t
doesn't have any of the patisnc®s macerial in lc. We
look at the controlled culture and do all the
meaaurements that I have just menticned on that centrol
culture;, a8 well as a sample that we're after and if all
Chose conttol things are negative and the things wa're
logckipng fer are found in the alinieal sample, then that
helps us say There Ls nothlng wrong with the domor cells
that we have used,

You have also talked about reverss TLanscriptass as
being something that can be looked for, This might, £in
part, be answered Ly what you hawve Jjust told us, but is
reverss Cranasriptase found =mlsewhere in the body.
Reverse transcriptases is an encyme that pecrforms a
speacific function, T guess, of convertlng backwards f[rom
RHA ta DHA. A number of wiruses and cella can do that
Tunetion and T thaink there's a lot to be discovered
ebcut Ehat. Retroviruses do it as a group of wiruses;
ar az a family of viruses. Some octher viruses, like
hepatitis B, there's an enzyme that hag that sort of
gotivity and there are cellular enzymes that azlaoc have a
reverss transcriptase effect. The reverse tranacriptase
of retroviruses is somewhat onigue, in the sense that it
has particular electrolyte dependency, and so0 on, that
sther forms of reverss transcriptase don't have and we
hncw &ctually in the case of HIV what that reverses
transcriptase enzyms='s genetic make-up is.

You actuslly know Lhe genetic make-up of the reverse
transcriptase you're looking for im HIV.

Wa do,
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It's a bit like P24, you might have ather preteins cof a
gimilar molesular waight to the P24 but you know Decause
of the other research that's been done that there fs a
FiZd4 unigue to AIV, that's right.

Yes,

The third that you mentioned was genetlc seguences, I
turs Lo deal with that as a broad topic. Mucleic acid
teating iz =omething that has been referred to during
the course of the svidence of other witnesses. Can you
tell us, from a viraleogist point of wiew, whabt nucleic
acid cesting is.

Well tha cere part of a virus, or of any living material
for that matter, is a genetic material contained within
ity in the case of & ¥iraus that's sithsr HMA or DMA.
What nuocleic scid testine mesans i€ using methods ta
ldentify what that genetic material i=s, and you can do
that In a number of ways. You can sequence the virus,
ar the seguence material where we look for all the
building blocks of DMA If you like Ilmn & regular fashlan,
and then w&we can take that seguence and compare it to all
the known segoences in the world that are in various
database and o on and say "it's exactly 1ike that one,
that'as what 1t La', ar "it's more completely new, Lhis
is interesting', or 'it's slightly different from whak'a
in the data base'. Rather than detecting the whole part
af the genetic material you canm alsc look for particular
parta of the geneatic material, and that's what we dao in
the diagnoastic lab. 5o we look for short Segments of
genetic material that's unigque to that wirus and uae
Lhese azsssys to say 'yes, that material is there" or
'no, it isn't', that's what we call a 'yes® or 'no' PCE,
ar you can guantify the amount of that material in the
sermple and give some idea of how much is there.

Do we now hawve Ehe full genome of the HIV,

We hawve thousands 1f net tens of thousands of copies of
the full Length of the HIV gencme.

S0 wa don't just know what bits and piecss are but we

hawe many Limes establiashed the full genome of a virus.
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That's right:, I mean the French group within about, T
can't remember the exact detail but within a year or so
of that sriginal publication of the 15E3 paper of the
igelation of che wirus seguepnced the whole wizus and
these ware in the days where sequencing techaslogy was
compiex and slow, 1t took them abour =ix to nine months
Lo seguence that whole gencme with five peopls working,
in fact almost around the cleck to do it. Row with
nucleic acid technology we can sequence, should I say
define, a whole HIV gencme in 48 hours.

Doea it happen in your lsh.

Wall if we need to we do yes, we don't do that as a
routine let me say, we do 1t with hard to get ressareh
mangy but you can. In crder words, the point I'm trying
toa make 15 that the ability to deo sequencing of virus,
ba they HIY or otherwise, is dramatically esasier, in
fact it'as almosk & &iagnnsti: tegst and we uso $ﬂqq-n¢ing
in pur lab for HIV as & disgnostic test naw.

o thoss whole genocmes that you have talked about thers
Béing many thousands of, are those the sort of thing
that is stored in that database we have heard about at
Los Alamos.

¥Yes, they are, there are a nusber of databases, the main
sort of ones in the USA where thess= data hasea = where
that Los Blamos databass is, Los Alamos 18 ane of the
major, well, military lsborateories, originally, but
mexlesular laboratories, But even labs would have their
cwn database so, for example, I know that in Sewuth
Auscralia that the laboratory in South Australia has an
axtremely good database of the genetic saguince af HIV
cirpulating in Sourh Australia and we have a simllar one
in Mew South Wwales, amd in fact we are putting together
a mational database Iln Australla of the deguences of HIV
here for kind of lecal purposes.

With an HIV gencoms are there certain areas that are
consistent between all HIV viruses.

Yesa, bthere are. The genetic structucre of HIY is I gumas

complex, certaimly is complex. If you go across Lhe
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whole genetic material tnere are partes of the gonome
that are sort of wary much the same in sverybedy and
then there ara others that will wary wery significantly
between peaple. And the wirus can mutate very qhitlﬂ!ly
and often those aress af the genocme where there iz & lot
of wvariation are targete for things Llke drugs anmd
targebs for things like lmmune responges, antlbody
Tesponses, S0 there are responses and so om. So in faot
it 1s & defence machanizsm of many wviruses to keep its
genomic structure but it varies in certain regions where
it us undse sttack, if you like, in the immune system.
Irrespective of thae, if you look at the databases of
Les Blamcs or your local ones and 2o on you can linme
them all up under sach other and you can sesé where the
wariaticen is or isn't and there are certainly parts of
the gencme that are crucial for virus replication that
den't change. And af course thére are now diagnostic
tests for POR nucleie acid testing bhesidss that.

We have heard some evidence in this court that not only
deas the virus vary bpetwsen indiwviduals but it cam wary
within the one percson.

Absolutely, there is a term called guasi species, which
means that in én individual infected with HIV every
gingle wirus, At =ome Liny genetie level, will be subrly
different to ancthér, They are otlll all HIV and all
Ehe ones in that particular person are much closer
together than all the ones from ancther partigular greoup
af pmople, of other pesople, but even 5o within that
individoal, even within a cell in a person you can sea
different HIV strains. That 1z not just the featurse of
HIV but influenza is Llike that. Meat aof the BENA viruses
of which Lofluenza is one, HIV 15 one, they all have
Ehis genetic mutability and variation,

HOROLGR

o, Just so | gan get it cledr in my own mind, let's
Eake infldesza, 1f you were to Ltake the genetic
sequencing from somsone who had influenza, aomeche who
contracted it and you compared the twa yau might be shle
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o say "well you contracbed influgnza. Erom person A
rather than perscn BR.

fes.

Although person B also has it,

That's right and we do that for influenza already, iIn
aitbreaks in nursing homes and s on and you can do 1t
in & 1ot of viruses, HIV is one.

But thers would be c=rtain common featurss about all af
them that determine that ft's influenza.

For surs, e=xactly.

Is 1t the case that scientlsts can use both aspects of
bhe virus, that is thoss that are statiz betwsen the
viruses and those that vary belwesén persan and person
for different =zorts of purposes, Sa, for example, do
socientists look at those areas that are conslstent
between the wirusesa for the purpose of nuclelec acid
besting,

¥esm, That'"s rcight.

What dees nucleic acid testing actually invelve Iccking
for. -
Wall, in the diagnostie sort of situation what that
really 18 looking for fa looking for presence of thoss
consarvaed bhits of gemetic macerial that you know to be
the pathogen, ba it HIV or flu or whatever, vyou then use
that techrnology to sed whethar those sequences or those
bite are present in something else, in anather elinfical
sample, for example. And chat really now has bacome,
wou know, the main method of diagnasls of many many
pathogens in a laboratery nmow. In fact most of the
laboratories around the world are giving up doing virus
fzolation as a diagnostic test. We still do it because
We have referepce ldaboratory functiona but mest people
have gone straight to genetic testing now.

particularly with thozs new sorta of wirtuses you told us
abowt, things like S5ARS.

Yas, that's right, I mean with gemetic testing - I guess

the upside of course i8 you can dé it oo everybody, it's
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pretiy cheap, lt s extcemely relliasble and robust, the
dowWwnglide 1g that you have Lo Rnow The genetlio sTructure
ta bagin with, you have to have the genetic seguence of
what you are after. 5o when the a new virus emergas,
like SARS, you can't necessarily use; reliakly, nucleic
acid testing until you get the sequence of that new
wirua for the first time. S0 then in Fact you Are in a
first ddentifier, you are regulired to uss these more
traditional methoda of virus culture and microscopy and
so' gn. But of gourse the epeed at which that can be
done now is extremely different. So that with EARS they
geew the virus, they saw the efiect in the virus, they
then seguenced Lt. In those days, instead of taking,
you know, ninge months te do they sequence t"hat virus in
48 hours, it was avallablie on the Intermet within that
time and people were then able to look at the genetlic
structure of it, design thelr own nuclelc acid testing
things to then wse on their clinical samples. Whereas
with HIV this is a = influenza took, you know, & decade,
When someone speaks about messuring somean='s viral load
ara they there méasuring the conserved genes thab you
have told us about or some other area.

It dapends on the technology. The origimal measures of
viral load were dons by isolation so that yeu graw the
virus ot af the cells of the parsopn or the plasma of
the person and there Was a technolagy cof dilutisn Whece
wou can work oot how many viral particles were cultored
from that person, samples. Bnd there [a a seminsl paper
published in the Hew Englamd Jourmal by David Ho group
that showed that in fact you could grow the wvirus from
vwirtually anybody that was HIV positive, always on the
Iymphocytes and most of the time or much of the time
from the plasma as well and you could guanbitate ik, Sa
that was the firskt mesdsure of virus load. The trouble
is that's not practical Ffrom the clinieal managemsant
Foint of wiew or testing ecut new drugs, 8o then people
moved to the melecular ways of deing it which is just an

agvancemént of nuclelie acid testing, feor PCC and sa on;
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te measure those conserved :;giqn: a5 you Iy and
Eegsure Now much therm Was. And in fece that's more
reliable, it's more sensitive than virus culture, so now
we do our vwiral load measurements using nuclelc acld
testing, but you could ds it in other ways if you
wished.

It*s this nucleic acid testing that's used to screen
blood donations.

Mucleie acid teating is uvused to secreen bleoed donations,
it*a not guantcitative bub it is done as 3 standard cest
in Australia,

Is that to fry and mest concerns about that window
period in which a person might not yet be producing
sntibodies .

Yes, 20 Iln any Llonfection, HIV or otherwlse, the period
of time where the person is [lrst bnfected and then Lt
takes some periosd of tims, wWeeks orF 830, belofs you Sbsrt
Eo mee evidence of a person either gerting sick, say
clinically convertimg to the disease, or before wo ses
laberatory evidence of that oocourring. When you just de
antibody basdtx; depénding on how good your anblbody
Cests are and wWhat generation thay are and =o an, it's
some wesks between the inicial infection and when the
antibody test become poaitive anmd that is uvsually around
thie tima when the perscn's first getting sick, but af
Yo ve goE more sansitive methods such as nueleic acid
Eesting you can pick up a bit closer to that original
cxpoaurs positive ackiwity, In other words they can he
positive prler to the antibody test becoming positive
and the beauty of that ia for the Bleed supply la thar
¥You can get out those people who might be donating blood
wha aren'k yet sntibody positive but wheo are brewing the
infection if you like and by doing that you havs
irtually eliminated transmission of HIV by blodd in
Australis.

HOMOUOR

You can also start treating Them earlier I presume.

That's right, wou identify them, that's the whole gther
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issue 1z how gulickly to get treatment into peoplia who

are first detected by these genetic tests, yes.

With the using of nucleic acid testing is= there any
window period left before a person will tell =

Yes, you have to remember that if you look at the virus
cycle that we discuszed before, P69, you know this takes
8 pericd of time foar the virus to get in, to Lnsert
Lltgell the into the host ecell and to be released in
enough velume to be detected, So there's still a pericd
of time where - they may not neceasarily be infectious
during that time of course but they ars brewing
infectian Lf you like.

Tarning to the Llip =side, and that is the areas of the
HIV genoms that vary between people, can that alsoc be
uged by scientists for a variety of purposes.
Absolutely, 1It's Deen a great research interest of
mine, te look at the genetic varlabllity af HIV and we
usa this as a way of what we call molecular
epidericlogy, a0 the streins of virus that are in
Afrdica, are different ta the strains of virus that are
in Worth Amegica or Rustralia. The viguses in India are
a bit différent again and you can track the movement of
pecple with inFection around the world using the varigus
parts of the genome. Y¥You can do this with wvery wvery ald
viruses like HTLY 1 and HTLV, two which are retro
viruses, which we have discusssd harn. Thay are wery
old viruses, have been part of mankind ever since we
came okt af, from all the =slims=. ARd 2o you can follow
the movement, very cold viruses for difféersns
populations, which is why they are focussed in certain
parts of the world, like Southern Japan, the Caribbean.
With HIY it is a new wvirus and with genetic variabiliey
We can track the movement of ¥iruses in different parts
of the world., You cam do Lt at lecal level, you can
ghow how certain strains are being mowved From one
individual te others. ¥ou can do it at sriginal level

te show that Rustralianm viruses are a bie differsnt ta
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Thal or significantly differsnt to Thai or Indonesian
viryuses; you can do it ©o see public health problens
Buch as you can track the movement of viruses across
Lranspart groups in Rortherm Indlia or throughout Africa
B8 & bruck dfivers 9o along infecting peopls with Lheir
local srraim sa they traverses the contipnent antecedent
s on. 8o losking at the genetic warlabllitcy has been
extremaly impeortant in anderstanding the epidemiclogy
end the publiz health implicationa of infection. You
cat alsa leok at it to see who gave what vairus to whom,
g8 pyou mentioned with inflioenza. St that if =momeond has
infected another perscn poul can analyse the wvarlcows
parts of those pecple’s genomes To =&y That it'a highiy
Iikely they got that virus from that other person, and
that's been done in many instanseas. We hawve done it in
the Flarida Bentist Case, which [ have seen referred to
here, it"s be=n done in & number of court cases in ather
states of Auvstralia and around the world. o that's
ancther thing. The last area where gensetle avallabiliey
is very important is understanding where HIV came from
in the first place, 8o by understanding the gencma in
human$ and then by lecking at the genpome wariability in
monkeys from Africa; we can show that HIV is mast 1iku1y
originaced from non-human primates; and cthat's not
terribly surprising because in fact 75% of all the
wiruses discovered in the last 15 years have an animal
origin, They nearly all come from animals. Bo, anyway,
that's a very loag-winded way of saying that genetic
variability is extremely important im HIV research and
Epiﬂ&midlngy sSnd =a on.,

You probably touchesd onp 1t in pessing bot it's alao chis
wvariable area that wWe look at in terma of appropriate
antiviral medicaticn.

Yes, well it's not guite focussed cn the variability in
that gituation. We use goguencing routinely, as do a
numbaer of labs arcwund the country, te lock at pecple's
HIV gernomes Eo aee if they are going bEa respond to khe
drugs or not, o if thay &6 carrying & resisvant viruos
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becausxa they have a putation where the drug 1= suppﬂsed
Lo bind, then we continue to give that person the drug.
Just like antibietic testing Lf wou 1like, If you have a
urinary tract lnfectlon and the lab says "Ko look Ibt's
not going to respend to that antibictic but it probably
will respond £o the gther' then we will use the one that
ik lecks =3 though it ia sensitive to and we da the same
with HIV., Tt's more of an issve of people Baing on HIV
treatments for & while where thelr viral lead has gons
down, they are getting bercer load, it's coms down, it's
stayed below detection ok very low and then the wirus
becomss resistant and you start o see the load come up
#% the virus is evading the sffect of the drug, 80 ¥ou
do some seguencing at that time to say *we had better

switelh drugs here®,

CONTIRUED
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& that resistance testing iz done over guite a chunk of
the genome I might =ay. It's a falr proeportiom, 20% of
the whole wviral genome is done for resistant testing and
that has becoms & crucial part of viral load

management —

Is that management of viral load relewvant to the
guestion of tramamiszsion of the infecticn.

Yery much so. Abaclutsly, thare {3 now - there arse
papers which show that, ina number of situations, be it
heterosexual transmission or transmission from mother to
baby, that the higher the viral lead - the more virus in
the blood, the more likely the other persocn is to be
infected. The whole point of antiretroviral therapy in
infected mothers, which ia the biggest public hezalth
intervention in HIV medicine 1s to reduce the viral load
in the mother. If you drop the wviral load to below
detection, it's very, wvery uncommcon for the baby to be
infected - still possible, but very, very uncommon. If
the mother i1s untreated &End has a high viral load then
the chances of the baby belng infected is far higher.
The same with sexual transmission. If your viral load
ig below detection because yvou're on successful therapy
then you are very unlikely to be able to transmit to
other peéople - not impossible, Sut very unlikely.

By reference to F&F, that's what you'wve described as
your cartoon diagram of the life of the HIV, Dy
reference to that, cam you =xplain to us how 1t L3 chat
reducing your wiral load right down to an undetectable
level results in your being less likely to transmit the
virus, Fresvmably there i= =2till some virus in your
body.

There iz atill wirus inm your body. Everybody wha hasa
establighed HIV infection will have evidence of the
virus in their body; ckay. And that can be really at
Ehe integrated level here that 13 on that diagramy in
other words, once someone has been infected, the wvirus
has gone in and integrated, the wirus will always be in

some cells im the body and Lo some parts of the body
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more =¢ than others. But if your drugs work at theses
various parts that I alluded to before, various parts of
the life cycle, you prevent free virus from being
released. In other words, if you cut off the wirus
being produced then you don't have fres vipos arcund and
it'a generally the ffes virvus that ia what is
transmitted to other pecple. You nesd the [ree ¥iros Lo
go and Znfect other cells. You can spread wioud DetWesn
calls of course but, in the context of spreading to

othar people, you nesd to have the free viruas.

ADJOURNED 11:.48 A.M.
RESUMING 12.08 P.M.

.

Just & final few guestions arising from the evidence
called by the defence witnesses, Doctors is
electromicroscopy Used for HIV diagnosis.

It's not used for HIV diagnostic purpocsea, no, and
caally nevef has been. EBElectromicrascopy ls very
occasicnally used in diagnostic medicine for other
purpeses and occasionally in other viruses but for #IV
it's never poen used as a diagnostic btest.

Why not.

Becanse you'we got to have an electron microscope 1n
your laboratary and they aré extremely expenaiwve. But
the main probilem ls lt's wery ipsensitive and Labour
inténsive, and an intensely difficult thing to do. It
is used much morce on the research side for understanding
what the viruses really look like or how they might
interact with cells.

It's besp suggested Shepes L8 ho agreement sbout the
genus or family to which HIV belongs; do you agres or
disagree with that.

I don't think there is any disagreement with what HIV is
in terms of being the member of the family BRetrowviridae.
They are certainly, like we zee with all organisms,
crganizms move place within thelr classification of
families and sub-families and genre and =¢ on, and even
order, and much of this has come along wWwith molecular
data whers, once you have the saguence of semething, you
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g2 it's nol really there, it"s really one of these, sc
the original discussicn about where HIV should sit im
tha esarly days when it was first discovered related to
some of the electron microscopy appearance, and people
thought it looked like & certain type of particle but
they are very rough measures or imprecise measures of
where the virus should sit in its family, so really the
definitive way now of putting viruses in their families
i% done on the genetic sequence of the wirus and the
genetic organisation of the wlrus rather electran
microscoDy.

HOMOUR

When did that process develop.

I think, really, cnce seguencing viral gencmes became
reasonably easy to do, that's when it took over from
glectron microscopy as one of the ways of putting them
in order. Even now we're stlill adding viruses iﬁtﬁ
different familles now based on their genstic sequence
20 it's an evolving segquence where you establish these,
I understand that because your evidence was they were
able to seguence HIV not long after it was first
identified by, not Galleo but by Montagnier, but really
what [ wanted to find cut from you was when did ic
become sufficiently adwvanced so that -

Look, I'm not sure I could put a date as to when it =
Mot an exact date, but approximately.

It was within & couple of years of the discovery.

What do you say to the suggeEstion that there ls no
ggreement as to what HIV partlcles look like or their
moepha Lagy .

I think there is agreement of what HIV particles look
like on an electron microscope. A= 1 said before
electron microscopy 12 acrt of imperfect and, again,
technology with that bhas chenged a lot but T think now,
with pictures you see = eleckron microscopy pictures of
HIV, there is noe doubt about what they look like., They

have a pretty characteristic appearance; not to say that
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iz unigue, but it is characteristic of HIV, and I think
just going back to what you sald before, your Homour,
about where organisms are put and classified, thers is
an international taxcnomic scciety which meets on a
regular baslis to determine where viruses = and chere ig
a bacterlal ocne and fungi one and sc on, all four, and
that's published regularly, and that's really scort of
the gospel, if you like, of where organisms sit.
Fallewing on from that, you're awire there has been a
suggestion that Montagnier hsd said there had to be 80
knobs for it to be HIV, and that was compared to D Dax,
who is reported as having referred to 72 knobs; i3 there
any camment you want to make about that,

I'm not gquite sure how that all came up in context, but
I did seem to remember reading that Montagnier didn't
say '20', he said 'approximately B0' or 'around 80°,
These sort of capsomeres and so on, and numbers that
pecple have, are based on the mathematical modelling of
what a virns looks like, which is not necessarily what
You see aon an electron microscopic picture, but there ia
& mathematics of how wiruss are packaged, and they're
icosahedral in structure, or some viruses are like HIV
and, therefore, if you accept that mathematical model,
¥ou can then count exactly how many capscmeres or
whatever there should ke, but that is not an argument.

I think that is really Montagnier said 'approximately’
and 1t is.

It has also been suggested that to prove ssxual
transmission you need to find the agent, namely HIV, in
the genital secreticns. Putting that asids, have there
been tests to determine whether or not HIV i3 found in
genital secretions.

Many times. You can find RIV in saliva, you can find
HIV in vaginal secretions and seminal fluid and semen,
you can find it in the cells in those body f£fluids and
you can also cake those cells ocut and find it free in
the non-cellular material. I ccoldn't say now wherse but
I have seen, again, electron microgcopic pictures of
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zemen wWith viral particles in them. It must be
remembered that genital secretions and saliva and things
like that are reslly made up of many companents that are
in bload for that matter, and plasma, asd there is no
doubht in my mind that wiruses present often in very high
devels in those bpody fluids.

How Jjust one final topic, dendritic cells.

Tas.,

Mhat can you tell uz abaout thoss in the context of HIV.
I think the discussion about dendritic cslls iz in the
context of, you know, what is the method by which HIV
enters the body, and dendritic cells, for example, are
present, if you like, right at mucosal surfaces,; such as
in the genital tract, and they're often the first part
of the immune response that might see something new, De
it HIV or be It any other sexually transmitbed disease
or whatever, and with theose dendritic cells, if you
like, sort of - the virus attaches to those or is moved
by those, dendritic cells then to nearhy lymphocytas
which then start the whcle replicative cyclie. The
dendritic cells are not the key target oell of HIV but
the dendritic cella move the HIV to its target, to the
target T cells in local 1ymph glands, or free in the
mucasal surfaces.

Afe you aware of the studies that have been done In
c#lation to the male ciccumcision and the impact that
has on HIV,

Yez, I'm certainly aware of them. I don't know the
detail of those astudies other than to say that
gircumcision would appear - male citcumcision has some
benefit in reducing transmission. The theory might be
that reducing the number of dendritic calls might affect

transmigsaion, but I haven't read those in detail.

#+CROSS-EXAMINATION BY MR BORICK

Q.

A.
Qe

JGEL

You've refecred on a number of occasions to genetié
EaguUENCeEs,
Yas.

Bnd, as 1 have listensd to your evidencs these ars the -
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it semems toc me they seem to be the mest important aspect
zf all this: you find the genetlc sequence, pon'we
isplated HIV.

Ho, although they are extremely important, finding the
genetic sequence dowsn't mean you'wve isolated HIV.
Isclation or culture of HIV is a separate thing to
finding the genetic seguence. Of course, in a virus
that you isolate the genetlc seguence {s there, you can
detect it, but they are two separate technigues Lf you
Like.

I'm sorey, you've confused me. By genetic szegquence what
precisely do you mean.

Lat: & go back a step to what a virus Is:. It's a
particle that contains the genetic seguence of that
virus, and is surrounded by wlral protelns amd lipids
and so on.

Brd a plece af BNA or DHA.

That's right; contained within that virus.

And it's pot an antibody.

No, ne, it's got nothing to do with antibedies; that is
a wiral particle, that's pight. So that when youo do
isolation or culture the wicus, you culture the vircal
particle and you can then do tests to determine if the
genetle sequencs 1% Ehere and that's the one you're
locking for, that viral proteins are thera, such as p24,
of Ehe warious octher things that ecour in wirus
isolations as I've menticned earlier,

You gulture the wviral particle but how do you reéemove all
of the cellular fragments.

For what purpose do you mean?

Te find out that you're lopking exactly at the wirus.

Ahi I under=tand it, by wirua lesclaticn, culturing 1t,
you're attempting to isolate the wirus.

Right, right,

How do yeu get rid of the cellular debris.

When you say you're isolating the wirus, it doesn't mean
you're isclating 1t from absclutely everything else that
i# acound it that might be present in that culture
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A.

medium.  What you are doing is finding the wvirwa from a3
clinical sample that has come out throogh that culture
system, 52 that if you then want to do - 1f you set up &
virus culture with a ¢linlcal sample and the cells, and
you want to see 1f the virus is being produced, ckay,
you then lock for evidence that the virus is there in
that fluid and you can do that either by looking at the
viral proteins that are being produced, the p2d4. You
can lock at it to see if the genetic material of the
virus is there. Should you so desire you could even do
EM - electromicroacopy — although that is not at all a
norms]l thing to do with viral isclation.

Can we leave that out for a moment and stick to the
culturing.

Yes; so the actual practical method of doing the culture
15 you take the fluld from the gulture, you think you
have a virus there, and you might have sean the
cytopathic effect and so on, and then you take that
fluid and wvwou do certain tests on that Fluoid to see
whether the virus is there, the genetic material, the
proteins, whatewer. It dossn't undergo a great
purification step. That's not actuslly required for
that, We don't do that for any Torm of virus isclation,
be it measles, Fubella, infiuenza. It's not required.
You've read the &vidence of the Perth group.

Yes, T have tead the evidance.

I8 1t your undecstanding that the real difference
Eetwaen you and the Perth group ls this guestion of
tsolation, Theilr pesition is you have to isolate the
wirus and you have té use a purified wirus from the very
beginning, wheresas, as 1 understand you, you're saying
'Ne, that's not necessary’.

Lock, I've got a number of differences from what the
Ferth group say, one of which i3 isolation and what they
say is necessary ta this term of purification and so on.
From my perspective, and T think this is the common
pecspective, therm are tried and true metheds of wirus

lzolation and those methods were developed from the
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original work done in 1383 by Montagnier's group and
then Gallo's group and all the others, so that now - and
all that follows a progess that we do for wirus
isolation of any description fer any wirus, and the way
that that is all dome, I think i3 perfectly approprlate
and correct in identifying HIV.

CONTINUED
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In those tried and true methods, can you refer me to any
paper that explains exactly how you temave all the
cellular debris so that you are locking at the virus
ltself ane there can't be any mistake about it.

There 13 not a need to remove all the cellular dabrig,
anyway, to sea whether the wvirus is present or not. 1
mEan, LI you want to take a virus for use and reasearah
experiments and o on, you will take that fluid from g
culture and you will do certain things te it to sort of
enhance the purity of it, if you 1ika, So you will get
rid of perhaps dead cells and other things and you can
de that in & range of - often it is simply some
cantrifugation or putting it through a cerzein sort of
filter. Then you take that mere purified fluid and use
it for your experiments, so that is ene thing., The
other way of sort of getting over this concern about
cellular material being present is to make a molecular
clone of the virus. So you take this material and you
take out the genetic material and You go throuah a
serions of processos where you just work with the genctic
material, take just the genome out and put that into a
system With plasmaz and bacteria and so on to produce a
whole virion in infected cells. So, if you like, that
gets rid of any cellular debris or material thar you
might be concerned about is complicating wour assays,
Yesterday wvou heard Dr Dax talking about what happened
in 1985 in relation to wirus isolatiop and she said that
the trouble was that in the cellular preparations there
were a lot of other proteins and the virus is not
isolated. Do you remamber that evidence.

I remember that sort of discussion, yes.

lsn't that what I am just putting to you now: that the
problem with saying you have got a wvirus is if yeu have
9ot cellular proteins already mixed in there, you can't
say it is a2 virus.

Sure you can, There may be cellular proteln - youw can
say that there is 3 virus there and there ace cellular

proteina there and there are dead cella and 1iving cells
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and all sert of things, but you can cartainly say there
i a wirus there.

IS p24 @ HIV protein,

This Is a HIV p24 protein.

Fan -t exist In cellular debria,

Free of the virus.

Can :t oxist in celluolar debris.

It can exist in gellular dqgfifi

éa whin vou ape qétting pfﬁ, how do vou know that 1t is
coming from the virus and not from the cellular debris.
[t iz coming from the wirus to ﬁat intc the cellular
debris, 1f you like.

How do you know that.

Hecause the only thing that produces the_HI? EEQ is HIV.
It i3 not produced by other cells.

That is not right, is it, because pZ4 is found
elsewhere. Tt is found in breast eancer and cervical
Lancer.

U'm not aware of p24 being found in breast cancer. I'm
aware of HIV-like sequences being found in breast cancer
and Zreast cancer tissue. That's a different thing:

Il will get some mare exact information on that. The
guestions [ willl be asking you are a lot of guestions T
have posed to other witnesses, so you will have a fair
tdea of what 1% coming, but 1 want to clarify what is
meant by not only 'genetic sequsncing' but '‘genetic
variapilicy®, Bs I understand it, Professor French was
quating 'The immune activated iz affected by genetic
factors in the hosts so it varies from individual to
individual., It wauld, therefore, be more corrsct ta say
that AIDE is cavsed by factors in additien to HIV'. Yo
may have read this.

T £

And the factors he was talking about were genetic
factorsa.

Yeas.,

And he handed a paper over to the BPerth group to have &
iook at, and I haven't had tima to gat ingtractions on
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or it, but first of all, with the genetic factors he Iy
reforring to, they are something quite different te
genetic sequence, is that right, or am I WEOG.

Ho, that's correct. When he talks about genetic
variability, sach human, sach host, has their own
genetic make-up, we all do, and that genetic variability
of the hest influences the likelihoad of us being
infected with certain things or having certain genetic
diseases, llke cystle Fibrosis or scmething like that,
and it very much influences the way we react to certain
infections such as malaria or HIV and a whola range of
ather things, influenza, but that's the host variability
and the host lmmune make-up and so. Tt is 211 encoded
in our genatic material, The wirus® genetic variability
refers solely to the viral RNA or DNA. That 1g two
guite separate things.

When you are talking of DNA or viral FMNA, are they tha
two things you are talking about.

When I talking absut wiral RNA or DRA genetic matarial
or genetlc variable, I'm talking abour just the wiral
material. 5o it has got nothing te do with the host
genetic variability,

HOROUR

To get it inte something that I perhaps understand, the
host genetic variability, for example, in someone who
sulffers from diabetes, research has shown that if Yaur
father or mether suffer from diabetes, the childres ars
mare likely to suffer from diabetes. There are other
factors as well that enforce that.

That's right. Exactly, exactly.

So that's what you are talking about when vou are
talking about *hoac".

Rost wariability is the human and how they may or may
not develop certain problems or react ta certain
Lnfections. The wviral variability is how the wvirus
switches and mutates and o on.

We better make sure of what we are talking about when we
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use The word ‘*host'. what 1a the host.

Theoretically the hest is the cell the virus infects,
okay: 5o the individual cell that that virus goes inte.
It is really the lymphocyte but the lymphooyte is part
ef us, the hest. When the virus infeccs somebody, Lt
dessn't infect you as a person, it infects certain ecells
in your bady.

HONIER

Therefore, called tha host.

Called the host.

We are not aaying that the person themselves, you, me or
whoover, we are not the host, It is eurselves.

It is curselwves that are the host.

How does the virus select the cell.

The virus selects its host cell -

That's what 1 meant,

= by an interaction between proteins and the virus on
the cutside of the virus and proteinz or teceptors on
the host cell. 3o, for examnla, with HIV, it binds
first to something called the Cid molecule, which 18 &
differentlste molecule on the lymphocyte, It actually
does use soma cther receptors as well te actually get
in. Every virus infects its host cells through some
Sort of ifeceptor; ln other words, some sort of unigue
binding. So that's why the Influenza wirus only infects
the lungs, because it only binds to particular Leceptors
on the lung cells and it doesn't infect anywhere else,
Cther certain wirusea will only affect the liver cells
bacsuse that's where the binding occur. HIV affects CD4
positive lymphocytes, which happen to be the linchpin of
the immune system, if you like, which is why 1t has such
8 profound immune effect., HIV does affecr other calla,
that®s true, and they have aften similar receptors on
Lhefm.

HIV selects as its host the CD4 lymphocyte cells.

Yes. JSelecting givea it & kind of higher thought
process. The virus binds to anything that has thas
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particular receptor, okay. It happens ta be, in the
case ol HIV, the CD4 positive T cell lymphocyte and i
18 complicated but it does need scme other co-receptars
as well. It deesn't bind to many other cella in the
oody because they don’t have that receptor,

somchow or ather, if yau are walking around the town and
Wou haven't got HIV and if you get it, you get Lt
throwgh uwnprotected sexual course, so we are told.

Tes.

What are cne of the other ways in which you can get it.
There arm various ways that the transmizsion of HIV
oCceurs. It can accur through the blood, so tha sharing
of infected blood, which might include things liks
transtusion or needle sharing amongst injecting drag
uigrs or even needle stick accidents, provided there is
HIV infected bloocd in that material. It can be
tranemitted Dy close contact, ie sexual contact, because
the virus is present in sewual fluids and it can be
transmitted that way, and often there is some minor
bleed transmission in that process zs well., Tt can also
be transmirted from mother to child, which iz called
horizontal treansmission - no, vertical transmigsion,
sorry - where the virus is passed on to the baby via the
mother ususlly at the time of delivery, and that's
probably mostly via blood contact and sharing at the
time of delivery. 5o they are really the main methods.
I think what I would like te do in a moment is for Yo
to imagine there is a jury sitting over there. We ars
not talking te a highly intelligent Judge as we AFe at
the moment, Just imagine that. We are talking to 12
ordinary pecple about this and we have told them that a
virus exlsts and you grow it in a cell culbure and it
g2CE into your body and then you can pass it an te
dnother parson by the means you have just said,

Yes.

And then this virus, it goes into its home, its hest if
you like, the CP4 cells, so we know where it goes.

Torm
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And it has to do that because it lives inside a cell,

It gets itas life from there, @o to speak; thet's righe,
Tas.

Fram what I understand - and we are back te the genetic
factors - different people have different cells; is that
40,

Yos. Well, they have tha same cellz but a differsnt
genetic make-up, yes.

It seems from what we have heard from ancther witness
that this genetie factor which host cell you have gone
inte can determine whecher you will become infected by
the wirus, is that so.

That's gso occcasionally.

o we really know for sure that Professor French is
cight about that, that these genetic factors will affect

it.

CHJECTION: ¥MS MCDONALD ORJECTS
M5 MCDOMALD: That was not Professor Frepch's evidence.

Prolessor French's evidence was much more limited. Ik
rélated to twe difierent propositions.

HIZ HONOOR; Mr Borick, I thimk you ought to take the
witness te the evidence you refer te firsc.

AXM

¥. Feor the benefit of all pecple sitting here, what this
other expert said was: 'The immune activation is
affected by genetic factors Ln the host', se it varies
from individual to individus!, Perhaps ceuld you tell
the members of the jury what is meant, firstly, by
immune activation®.

A. Could you just please repeat that comment?
¥ae. Weuld you like to read the whole paragraph in its
contexk .

HLS HONOUR: It might be better. What page of the
evidémnce 1s 1t7

MR BORICE: The firat page of the second French
report.

ALE HOMWOUR: | i
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Would you resd the first paragraph.

Soomy interpretation of this is - and T think we have
known this for quite some time - that the way people
L¢have or progress with HIV infection, and the
progreasion is measured by the decline in their T cells
Of 50 on, or their clinical illpess, is influsnced by
other factors. There is no doubt about that, Tt is
influenced by other diseages thiey might have, it is
influenced by their own genetic host make-up and 20 an
and how peocple respend te HIV does vary from person to
person. That is why we have people with HIV infection
who die within a year or two of the infection Lf
untreated and others wheo might progress far 20 Years
without becoming i1l and any range in betwaspn, and whar
Causes a person Lo progress with HIV is a very complex
interaction of their own hast genetic make-up and how
they might respend to things and alse the wirus icself,
ftow virolent that wirus strain might be or how
non-virulent the strain might be. You can't take away
the fact that once infected with HIV you are virtually
always infected with HIV and that if untreatsd you will
die of the complications of that infection. The speed
that that happens will depend an the interplay between
the host genetics and the virus itself and also any
intecventions you might put in place, such as
antiretroviral therapy.

"Imvune activation®, what doss that mean.

'Immune activation' really is the body's response to a
pathogen. So when anything -

Pathogens, You see, the jury don't know that.
"Pathogens' means -

Any organism that invades somebody will cause an imfune
response generally and that is the immune activatiscn.
It is how your body responds to the virus ar tha
bacteria or the parasites.

HOWCODE

Can you felate that perhaps to the common cold.
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3¢ when you are exposed to the virus of the common ecold
¥ou may get a runny nose, you might get sick, feel
unwell, headache, a fever. Another person might aget the
ame vizus infection in the family or semething like
that and just get a runany nose. Ancther person may, in
fact, geb virtually nothing, and sometimes someone might
even get gquite L1l with that. 5o it is the same virus
infecting everybody but how the people deal with that
virus wvaries from person to person,

0 1f you tested each one of those four people -

They all have the common cold wirns present ana they all
have evidence of the Immune response to the cosmon cold
but how their own body kind of manages it varies from
PRT=ZCcn bo perscon.

And once you have been exposed to a particular wirus, if
you &re tested at any time throwghout your life for that
particular virus, would it be shown in the tests that
you had been e#xposed to chat virus.

HolL necessarily, no. 5o with some viruses and some
infection, once yeu have an antibody detected against
that virus in the blood, that antibody might be present
for life. So that Ls why we test pregnant woman to see
if they have had rub=lla, becaunse if they have had it as
a child we know that they are immune and, therefore, the
baby is safe, but other things like Hepatitis B where weo
might have, for example, a vaccine or even the ordinary
infection, you might lose antibodies after 10 years or
$¢. Other things like the cammon cold, you may, in
fact, lese your antibodies before next winter, so it
varies tremendously from pathogen to pathogen, and there
are even some pathogens where you don't make any
detectable antibody response, so it various from
pathogen to pathogen.

CONT IKUED
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With HIV, once infected, then the antibodi=s are
present, it would appear from all the evidence, for
life. There may be the occasional ones where it goes
away, but you are essentially peositive for life. Ano
the reasons for that may parcly be or may waell be dues to
the fact that the virus is still growing in the person
st various times all the way along.

Is thers & general acceptance cof any thecry 25 to why
HIV behawas dilfferently to other retroviruses.

HIV has some of the features of other retroviruses and
has differences with other retroviruses. BAgain this L=
somathing you see in any family of viruses. You will
sed some cause certain disease &nd others cause
completely different disease, yet genetically they are
related. Electromicroscopleally they might look similar
ag there's nothing surprifing that HIV itself behaves
differently clinically in the laboratory at the basic
science level to other retroviruses such as HTLV1 or 2,
or HIV 2 for that matter. Then there's a8 whole range of
other retroviruses in other animal species that sort of
gre in the same family but behave differently.

In your answer to his Heneour he asked you about the
cammen cold somecne gets; is it & wirus.

Thers's a pumber of viruses that cause the common cold
but a partieular virus, rhinovirus, is a common cause.
hnd scme people have severs symptoms which we all know
abcut and some pecple get symptoma. Everybody gets
gymptoms when you get a cold.

No, not at all, people may not get symptoms. ¥You can
take many viral infectione, even Something more cbviocus
clinically say like chicken pox wheze the clinlcal
dizsesge of chicken pox is very aobvious, but if you look
at everybody who iz exposed and infected with chicken
pox, they may not all get chicken pex, many of them may
ba asymptomatic, not have any disease or & mild diseass,
It"s a continuum if you like,

It's gbvious that's what's happening with HIV too
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because we know that lots and lots of people are
positive HIV but don't know 1t, hawe no symphboms.

Ko, I would argue that a little bit Lecause in pecple
with HIV, the clinical course of HIV 15 pretty well
eventually the 2ame i everybody., When sometoody is
infected with HIV, most of them, 60% will get acutely
ill, glandular fever-like illness, the sort of
seroconversion illness, so they do get ill at that time,
at lezst 60%, apd these that didn't get that will then
become ssyemptomatie. If yvow liks, clinically they are
not terpibly urwell and then sz time develops aver the
next decade or so they start to get the various
manifestations of a weakened immune system that has been
weakened by the HBIV killing the T-cells or making them
impaired in cne way or ancther and then they start to
develop the warioua clinical Ieatures of HIV. In my
clinical #xperience and the published literature, all
peoples progress down that pathway, and death Ls the
ultimate cutcome due to scme manifestation of the
impaired immunity from HIV. bot to say that at any
givan time point the perscon might be asymptomatic, and a
person may be asymptematic for years, but still the
whole clinical illness, the whole course of the clinical
dis=ase i3 pretty straightfocward.

2o the fact that it behaves differently within the hast
cell is explained by genetic factors.

How that whole clinical illness ewplves ovar the lifse of
the peraon will be influenced by the host genetic
factors as you menticned. Some peopleée sesm Lo go wvery
badly with HIV and progress guickly and others go for a
long pericd of time, long-Tterm sSUIvivors oI
non~progressors, i1f you like, of HIV. That may be due
to hest factors, bot it may also be due to the virus
itself, some strains of the virus that are particularly
virulent and others that appear to Le less wvirulent. In
fact; a wery celebrated group so—called Sydney Sleood
Bank cohort im Sydney, which is really one of the most

impertant HIV events where those people had & deficient
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virus, they still actwally ended up progressing inta
HIV. There are other things that interfere with that
whole clinical picture that are not host genetic factors
but ‘are host fastors, other things like the genercal
health. If you happen to live in Central Africa and
have other illnesses like high rates of genital herpes
or high rates of malaria or high rates of tuberculosis,
wharever it might be, thosze other illnesses themselves
might also enhance the speed of the progress of the
clinical diseasa.

HICHCA B

Because those other illnesses affect the immune. sysiem.
Yeg, or switch on the virus and the pecpls are Weaker
BTiyWay, they may be malnourished, all of those sorts of
things, so the spectrum of clinical disease with HIV is
well understood and there ape many factors of the wviral
hoat and societal lewvel, if you like, that Interplay
with that.

In that answer and in an earlier answer you were
indicating that the pregresslon of HIV in the host cell
iz influenced by disease that the indlvidual may have.
Other disease; it may well be, not always but can well
be.

AIDS 25 a syndrome.

AIDS £% a eclinlcal degcription, that's right.

Explain that to tha jury.

What the definition of AIDS is is somebody who has a
positive HIV antibody test and who has clinical evidence
of an lmpalired immune system, be it a certain type of
infection, a certain type of cancer or malignancy, &
certain type of bBrain dysfunction or dementia and
assorted other less important ones, sSo anp RIDS-defining
illress iz gomeone who is HIV specific antibody positive
who has one of these specific features. HNot to say that
other diseases can oceur independently of being HIV
antibody positive; of gourse they can. You can hawe
tupercnlosis, wou can have shingles or all sorts of
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other diseases and net have HIV, but 1f you are HIV
antibody pesitive, than you have AIDS.

HONOUR

Dees it matter which cne occurs first, Say you have got
somebody whe has never had any sexual contact, they
happen to have gone through thelr lives to the age of 30
and they have never had a sexwal contact, for cne reascn
or another, and they develop tuberculosis. Then they
have sexgal contact after they develop tuberculosis, and
A% 4 resdylt of that =zexwal contact thay become HIV
positive, or what we call HIV pesitive, They have got
tuberculosis, they are HIV pasitive. Is that AIDS.

1'm not sure the answer to that to tell the truth. 1It's
a wery unusual scenario.

Sometimes onusual scanarios help us to understand.

Yes. 1 think 1f someane had tubecculosis and Lhey
didn"t hawa HIV, and theén &t gsome latar time p2int
davelops an HIV antibody test after a sexual contact,

I probably wouldn't call them AIDS, no, but I would ba
vary concerned that they would In fact, once they have
gqat HIV, be at risk of developing more sevars
tuberculosis than somebody else. Look, I'm really not
sure what thes answer to that would be. 1 wouldn't
traditicnally call that AIDS. Feally AIDS is whare you
are antibody positive, then you get =omething eles and
really you are getting that other thing because your
immune system iz impaired, which is different.

1 understand that. One might ask the gquestion if you
are dealing with, say, a population in Africs, how do
you Enow which one came £irst.

Overall in Africa we know that tuberculesis has been
arcund for hundreds and hundreds of years and HIV has
prohably been around for & matter of scme decades, maybae
a little bit lenger, depending on the theories. 3o in
that situation tuberculosis preceded AIDS as a human
digeansa.

Ko, T meant Lf wou have got somsbody in Afraics -

The key iz you leok at the other markers of HIV
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infection, so if you had scomebody who had an antibody
test and they had tubsrculcsis, and yvou thought well,
what did come first, if you lcooked st things like their
wviral load perhaps, or CD4d T-cell count, 11 you Saw
their COM T-cell count was wvery low, that would make me
think elinically they hawve had the HIV infection for a
long peciod of time and thiz tuberculosis manifestation
is because their immune svstem 15 impaired.

Is age a factor in making those kinds of assessments.
Say you nave got 3 2h=vyear-cld with positive HIV and
tubercwelasia, i= that a factor.

Tes, that's true because often =omeone who has acguired
HIV sexually in Africa may well have other sexually

transmitted diseases or other problems as well. So Lf

saw other things in a patisnt 1ike that, that had ssvere

genital herpes or they had shingles or they had thrush
in the mouth or various things like that, that would

also be & helpful indication that they had the HIV for a

long period of time, and the tuberculoszisz has come
later., It is complicated because tuberculosis 15 &
difficult exampls hers because what can happen 13 that
TB is wvery common in Africa 3o people may well be
exposed to tuberculosias in childhood or as a young
adolescent or what have you and be lnfected with
bubercie bacillis in their lungs and they might gebk HIV
and becoma immunosuppressed and that allows that to
break out, and then they present wvery ill with severe
TB. You fould argus the TE infection ccocurred im
childhood well before their AIDS; but the sort of
clinical manifestations of the tuberculesis in HIV are
often much worse than that, not always, but much worse
than they are in otherwise healthy people.

Would you agree with Professor French in his last
sentence "It would therefore be more correct to state
that BIDS is caused by factors in addition to HIV'. T
read that as I think he accepted that means HIV is

neceszgary, bit it'a not sufflcient to cause AIDS, Do
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you agree with him.
OBJECTION: WS MCDONALD OBJECTS

M5 MCDONALD: That's not Professor French's evidence.
MR BORICE: I withdraw thse guestion.

QUESTION WITHDRAWH

XEH

%. Do you agree with the statement made by Professor French
"It would therefore be more correct to state that AIDS
ig cauvsed by factors in addirion to HIV',

A. T think my interpretation is that it is absslutely
necessary to have HIV to get AIDSE. There are factors
though that influence the severity of AIDS and the
rapidity of clinical presentaticon and the typea of
presentation and there are lots of factors that
contribute te that, as we have discussed, the host, the
wituk, the &nviconment.

@. I am referring te the use of the word ‘caused’.

Ko, HIV iz a cause of BIDS.

Q. *BIDS is caused by factors in addition to HIW'. That's
what he said. Eeadimg that and intarpreting that as yau
wank to pow, do you agres with him.

B, I'm not sure that I cquite agree with the way it's
expressed. 1 know I am hedging my bets here, but -

©@. Have a think about it ower lunch. T just want to ask
you a couple of other gquestions and you ¢an have a think
about that and see 1f you want to pick a horse if you
1ike. RIDS illresses, like tuberculiosis, have been
arcund for basically ever.

A. Yes.

Q. There are 30 of them 3t least, but they have been aroucnd
for a very long time.

b, Tes.

Q. When were all these diseases first groupsd together and
described sz ALDS.

A. All of that discussion happened really as people worked
o what the clinical presentations of BIDS were. The
first descripticng came from North America whare very
unusual infections were recognised, things like PCP or
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Raposi's sarcoma, otherwise extremely rare. They do
ocecur in profoundly immunosuppressed people in Horth
mmerica but they basically oocurced Ln a2 moch more
frequent manner than had ever been seen 3o then they
were all occurraing in the same sort of community group
at that stage, gay men practlsing particularly high risk
behaviours, so then they stacted to think how do you
work out what these people have got, which diseases are
important as representing the immune suppression of AIDS
or in fact which diseases might be part of the general
that pecple might gs=t anyway, 5o they started to come
up with lists of clinical syndromes that are ctherwise
pretty rare but seem to be far more common in this group
than in the rest of the communities, and then, as the
disease was found in other parts of the world, people
then tried to build up thelr own sort of lists of
disease that are associated with AIDS ac, for example,
in Thailand there's a particular fungal infecticn that
i= very oncoomon in Thailand except in people that have
HIV infection. Africa was alsa the same; bthey tried to
develop Lists of disease seen to be more cammen in
certain groups of antibedy positive pecple than in the
general community, but certainly & lot of those diseases
occur ln both HIV negative and positive peapla.

But AIDS as a word or syndrome, did it came into
exlstence befora 1383, before Montagnier found it im
1983

The tecm ATDS, no; the term ATDSE came wall after that.
There had been cther descriptions af gay-related immune
deficiency and so on. People were starting to recognise
in certaln big cities of the world that there are young
men sort of gettling unusual infections, and thefe wWers
acronyms used and s¢ on, meat of which fell aside, and
then the term BIDS was accoesed for Acguired Immuns
Deficiency Syndrome. There are gther forms of immune
deficiency of course where people might gel unusual
infection, particularly in the people who have had a
transplant, or there's very rare congenital things, the
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bov in the bubble type disessea, and they get an immune
deficiency, but it was the sbvious acguisition of this
immunity, sexually and s2 en. That's why it got the
name ‘scguired immune deficiency'; you weren't born with
immune deficiency, you caught it from somebody, and
that's what wasz go novel abpout it, ahd that's where the
term Acguired Irmune Deficiency Syndrome came from,

You spoke about virus classification earlier. What
genus iz HIV now classified as.

HIV ip claseified as 3 lenti virus, and it's within the

retrovico family.

ADJOURBNED I.05 B.M.

<AME. . O0L210 251 D.E. DWYER XXM

[T ]

=1 oy i e ddd D

LT= T v 1}

10

12
13
14
15
18
17
18
19
20
21
23
23
24
25
26
27
28
25
30
31
32
33
34
5
18
37
38



RESUMING .20 P.M:

M5 MCDONALD: If there is any way possible Lt would be
very good 1f we could finish this witness by 3 a'clock.
I knhow we may not be able to but if it is for the sake
of Tive minotes - T will just flag that will enable him
to get the flight ke 1s booked on.

ME BORICK: Can have the arrangement of wricten
guestionas?
HIS HOWOUR: If you have got written guestlons you

want to submit to the witness, Hs Mclonald, do you haye

any obojection to that course?

M3 MCODOMBLDG; Mo, as long as it is within limits, it is
reasanable.

ME BORICE: I'Ll ggree to the 3 o'clock, then clesely
I will need to put some gquestions in writlng.

RIS HOWNOUR: Mr Borick, vou can do that.

KX

G, Take a disea=e, you think that that disease is caused by
a virus; all right.

A, TYes,

0. How do you go about praving that a particular wigus
causad the disease.

A. 2o the question is really whether if you have a disease,
whether a virus is causing that disease —

2. The way I expressed it was you suspect that this is
causad by a virus.

B, Yes. I guess, the first analysis is really of what the
clinical disease is: 1ls 1t a disease that seems to be a
communicable disease, for starters, and if it i= a
communicable disease, what sort of transmission is
pcourring? Because that gives you an idea of what sorts
of things to look at. When a disease appeara - for
example, aay SARS - it is very quickly apparent that it
iz communicable and it is mainly being spread by the
respiratory method, so, thecefore, you look for
pathagens that kind of fall into respiratory spread. So
you look to see what type of communicability cthere is

with the disease. Then you look to see what che disease
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actually i=; is it an acute 1llness?® I8 it socmething
that presents and then the petfson recovers, or is it
something where they might get sick a little bit but it
is vot until a long pericd later that they get really
i1l or get some other complication, or is it a disease
where many people don't seem to have any clinical

manifestations and others do¥ Al of those sorte of

m -d & A e dak RE O

things guide you on groups of diseases or groups of

prganisme that we already know about that mlght causa ]
similazr illnesses. 1In the context of something like i0
HIV, what really sStarted was the description of people 11
becoming i1l with very unusual infections and that they 12
appearad o have a common epidemiclogical link - they t3
were gay — for example, in the early caszes of San 14
Francisco, los Bngeles and Hew York, where gay men who 15
wiore practising this risky behavieur were getting these le
illnessea. Then you start to look for pathogens that 17
are associated With sexual transmission because that's 18
what the clinical and epidemiclogical evidence was 19
gugiesting. Then you start to look at what sort of 20
péthogens might be apread that way and how you might 21
look for them. It waa very guickly done, that it wasn't 8
one of the virgses that we knew abaulb or bact=rias for 23
that matter, such as herpes virus or Cyto-Megalo virus 24
or Epsteln-Barr wirus but it was something else. Then 25
it iz a gquestion of working out what is it? Something 26
else. Then cne takes a broad brush appreoach at trying 27
E9 identify what this cavse might be. With the 25
discovery of every agéent Lhere's usually a4 secles of b
bits and pieces of evidencs, when put together, sStarct ta 30
make a coherent story. Things that den't f£it that 31
coherent story tend to be rejected and people look to 32
add to that story to make it a reliable story that this 33
particular agent is cauvalng that disease. In the 34
context of HIV, we have the clinical pieture that they a5
are immunosuppressed, that Lt was communicable, so then, 36
when locking in the lab, people knew there were AT
digeages, sych as retroviruses, that cause ag
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lmaunodeficiency or 1t might be perhaps spread that way,
altheugh Lhat was controversial and pecple stertfed to
Lok for theses novel agents, these novel — in this

case — wiruses. Then people tried to look at the tissus
af infected patients, maybe look under the microscope,
gae what sort of damege there was., It was apoarent with
HIV that the lymph nodes - ascrry, the characteriatic
with the people with this syndrome, thelir lymsh nodes
were very abnormal, so whatever it was that was
targetting the lymph nodes were not targetting the brain
or the liver or something like that. FPeople teook lymph
nodes and tried to aee what was in them. For example,
in trving to cuolture Lt they would take the Lymph nods
and grind it up and put it inte a whole ranga of cell
Lines that might be used to culture a virus - a whole
cange of them, It turned out that, in fast, as the
French group found, that the wirus could goow 1n
Lymphocytes and then it waa found they could grow io
LIymphooyte-1like cell limes. Then pecple got scme
evidence of retroviruses there because thers was reverss
transcriptase, there was some preliminary electron
microscopy data Lo suggest that 1E was & retrovircug or
retrovirus-Iike agant there and it wasn't other things.
Then, having established that in a couple of people, as
the French group did, the next step was to ses whether
this ocould be done in lots of different places and, sure
encugh, i1t was, Lt was done in the United States, it was
done in Aunatralias, Lt was done in the United Eingdom and
everywhere. At that same time the clinical and
epidemiclogic features are also being worked on by Ehe
ressarchers and experts in those scrts of areas and it
became apparent that It waasn't just the dis=ase, as
initially thought, of gay men but that it could be
gpread sexually between men and women, or that it could
e in the blood supply, and that made sense becauss wWe
kKfiew it was a virus that could infect lymphocytes, so
the bloocd supply then became ancother area of Ilooking and
g0 on, I don't want te go into the whole sart of
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giscowdary of HIV but it Is puetting togethar a lot of
gmall Dits of ewvidence from the lab, from the public
health, from clinical, from the epidemicleogic, that
started to develop a story and Lhat is sxactly the
process that happens with any other pathogen. Onge of
the big differences; though, I guess, with HIV, compared
te the newer things, like SARS or Aviam flu, is that we
didn't have all of the technology then that we had now -
fmind you the technology in the 19805 was way better than
what was available in the 1%30a. Like with everything
in science, as things ge=t better, LE i3 e=asier to asther
the evidence and Lt is easier to gather different types
of evidence to came up with a story of a virus being
aggocisted with Lhis 1llness.

HOHOUR

When you see criticisms of 1383 or 1985 work, wou have
Lo comnsider those criticlsms, the time when they wers
written or made, and have regard bto what has oocurredd
since =

of cougsa,

- in making eny assessment of those criticisms.

Of cowrse, one has to consider how the work was done in
1983-85. Of course we would do it differently now but
that's the way it was done then and the reason, 1 think,
as 1 said before, that we conbtinue Eo go back and fefer
to that original work Is that as all the other evidence
has come in, what they said then has held up, whereas
all the other sort of pathogens and causes of AIDS - be
it drugs or lifestyle or popping-uppers or whatever it
was - all of those scrte of things hawve fallean away and
53 we don't really talk about those anpy moge, It is
entirely appropriate to have a discussion about what was
the cauvse af, for example, AIDS then, just like we do
with anything new but a=z the evidence comes in, the
other ones fall away. 1 think this wheole discussion
about what is the cause of AIDES 45 now a 20-year-old
discussion. It has gone, finlshed, and we have moved
Of.
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A,

If yon go back 50 years from 1983, to gay 1333, no=one
would have even dreamt of what you are talking about
now = different sciences and different technigues in
1933,

Yes, the technology in 1%33 would have been completely
diffarent to what it ls now.

That is to b= expected.

That 1a to be expected.

That's the way things happen. What was regarded as
absolute truth in 1933 is regarded as rubbish in 1983,
For example, use of heroin; hercin was commonly used - in
1933, in 1983 it is a crime. Things like that happen,
don't they.

Things change; wyou're gquite correct that things change,
The principal of crganism and discovery of dissase have
actually been going for centuries. Tt is more of the
technoleogy to confirm or disprove a theory is improved.
The ancient Greeks had some sensible thecries and some
nonsensical thecories about disease tranamission. A= we
went on, with time, more and more theories developed,
Profesacr Hogh, and those things came through. How we
have the technology to prove or disprove those theories.
With infectious diseases, take 1933, influenza was ficst
isolated from a human in 1934, that was the first time
the technology was available but people knew in 1318 in
a pandemic how the wirus was transmitced, what the
dizease was, they knew Lt was & wirus, they couldn't
demonstrate It because they didn't have the technology,
they couldn't culture the virus but, of course, the
theary of influenza being the cause of that dissase was
proven when they cultured the virus and as more
technology comesa throwgh, that is really the story with
HIWV.

1 have to go quickly with you today = 50 years from now
how can you bhe sure that the theory of HIV causes AIDS
which you are proposing now is not regarded as rubbish,

0f course I could not predict what would be happening in
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50 yeard from now. What I can suggest, 4an the way the
AIDE debate has deweloped, and ths way ather intections
digeasa theories have developed, this is really [ittinag,
the typlcal theory of an infectious agent caasing a
clinical dismase.

Going back to the virns culturcing. In order to prove
that a virus causes the disease, you have to start with
8 virus cultura.

Yoo,

Don't you have to start with a pure culture preparation,
fBa, If & sense, no virus culture from 3 clinical sample
is & pure thing. What you're taking is material from a
patient which contains all sorts of junk = cells, serum,
proteins, bits and piesces, as well as the organism and
you put that into the culture of <ells and you see what
virug cames out or Lf a wirus comas out. T you Went To
qe on, perhaps, and analyse that wirus further, to
understand what 1t &8s, what it does and s0 on, then you
may want more pure preparation, but the actual process
of isolating & virus from a4 clinical sample is in fact

guite a messy procedurs, touth e Kfiown.

CONTINUED
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BUL by a ‘puré |'-“-'|:l.!|;lli|l‘-l-'l."l.*‘.‘.'l:'l.J I mgarn at Least ensuose that
it's free of anything that will confuse the issue,
bearing in mind that you are locking for proteins and
rnucieic acid, Do you agree.

I don*t think you peed a virus culture. I'm not guite
sure really - discussions gone a couple of days about
what 'pure' actually means but to detect the genetic
material of a wirus it doesn't have to be puEe 1R that
there L2 nothing else there except just that vizal
pratein.

I''m accepting that but I'm =aying, but you've got Lo get
rid of anything that can confuse the i=zsus. For
example, what are endogenous Fetroviruses.

Endogencus retroviruses are components of retroviral
viruzes, are part of our genatic make up.

That ate in cells.

That"s right.,

bnd in broad terms, coming from withim ae.

That's right.

You want to be sure that you are not getting a reaction
from an endogenous retrovirus, den't you,

You wounld want to be sure of that. There are very few
endogencus retroviruses that are present in man, or
animal, for that matter, that can actually be cultured,
mask aF thom are just small amounts of genetic material
afid incomplete wiruses. There ars wvery few endogencus
retro=-culturs,.  ©One Way arcund thls of course, and Lin
fact Montagnier's group did this in 1883, that they take
che patient sample which they add to the donor cells to
grow the wirus but they also look at the donor cells by
themselves and they go through exactly the same scort of
process to maks sure, bto asee, and nothing comes out of
those cultures, it only comes aut of the cultures where
clinical material from a person with the disease occurs.
You referred to "Montagnier' then, did Montagnier's
exparimants have proper controls.

Montagnier's experiments had controls, they had - it
depends on what yoo mean by 'proper comtrols'. I think
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A,

they had controls that were entirely appropriate for the
experiment, yes, they are not the controls that we would
Tun powadays,

What is the diffarence between the controls that he had
and the controls you would now reguire.

It's a it hard to have controls for sdmething that
wasn't known to exist uptil they did che work. They
didn't know HIV wWas there 0 they took the patient's
gample and they toeak the doner cells that they use for
the cultures and they left some danor cells without Lhe
clinical material and added the clinical material to Eha
cther. &o in fact that's the ideal control and that's
the principal benind controls for any cultures or
laboratory tests, you know, negative controls as we
heard with antibody testing. %o that contraol is
entirely appropriate. If we are doing virus cultures
now coutinely in the laboratory thers are different
sorts of controls we use, mainly bercauss we are Wanting
to engure that what we are producing for patisnt
managemsent i1g &8 good as it can be. Just Iiks with the
antibody tests, you might have negative controls and
positive controls.

Batter move on. Have you read Mrs Papadopulos's
dascription of Montaghier's expariments.

I have read some of the material that's been submitted
hare, 4yes, that relates to her ocpinion of what -

Has she correctly described the experiments undertaken
by Montagnler.

I would have to read them agaln to see but - 1'd have ro
read them to see but my gut faeling is no, that she
hasn't becauss she has mizinterpreted what he has done
and what he s=saya.

Hawve wou read it.

I would want to read chem again before I comment con
Lhasm.

That is better than saying she has misinterpreted at
this stage; do you agree,

Ho, 1 think she has misinterpreted the story of HIV, =he
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HIS

bases that an her intetpretation of what Montagnier said
abont the "B3 work and I think it i=s misifiterpreted, bub
I'm very happy to read it again.

Your specific comments on 1, her descriptiom of his
experiments, has shs got that the right, anpd &, what do
you have to say about her criticisms of his experiments,
Would you do that. HMat now.

certainly. Yes, I would be happy to.

¥ou wohR't be getting on that plane 1f you did that now.
HOHCATR ; Might 1 say it might assist me,

Mz ®cbonald, if Dr Dwyer's further evidsnce can be given
arally rather than in written form. Mr Borick has
flagged the quesition now, Dr Dwyer has got soms homework
to do, but if socme arcangement can be made either by way
of vigen link or Or Dwyer coming back, I must say I
find it moch easier to understand this evidence when
it"s being given orally than trying to interpret writtem

matearial.,

MR BORICE: Could I suggest we break at 5 to 3, than

HIE
LA

wa ran talk and see what we can work out. I'd just liks
to get as much evidence ax I Can.
HOMCATR - Yes, T just flag that, that's all.

You have read Montagnier - gbhbvicusly road Montagnier's
paper.

I have and I hawe spoken to him about 1t, yes.

What evidence in that paper convinced you that
Montagnier proved the existence of HIV.

That "z nok the interpretation he put at the end of the
paper but what he did really suggest was that they have
found evidence of a nowel retrovirus that may be
associated with the clinical syndrome as it then stood,
ha didn't =ay that that was the cause of AIDS. I just
have to check the last paragraph of his paper but I
think he discussed - in fact T think I have it.

¥You are checking his paper now, are you.

His last paragraph — the statement is 'The role of this
virus — which I have identified = in the aetiology of
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AIDS remaing to be determined.' So I don't think they
said at the time "This is the cause of AIDS" but this
Was awvidenca, the first evideanca that a novel retrovirus
might be associated with this clinical syndroms and that
is then where all the further work continued to prove -
to continue to support That hypothesis.

i, The guestion then was "What evidence 1ln The Montagnier
paper convinced you that Montagnier proved the existence
af HIV'. Wa are not talking aksut AIDS now.

A. The #vidence that this paper shows, to my mind, 15 that
they identifisd something coming from clinical samples
from sick people that was a novel retrovirus, that
appeared to bhe different from other retroviruses that
had been discovered and that this wasn't present in
normal eells and that therefore this is what neéeded to
ba confirmed and further examined as to whether this
raally was the cause of HIV, or AIDS, HIV infection is
caally the correct term, and than others, including the
Americans, much to their chagrin who were 3 bit slower
gbout it, they confirmed the same findinga, as did
everybody else.

HIE HOWOOR

2. HWhat paper are you referring te.

A. This is the very original transcription from the Journal
Béience, with Montagnier's group called '"The Isolation
of a T-Lymphotropio BEetrovirus from a PFatient at Risk
for Acqulred Deficlency Syndrome'. 1It's the classic
paper that everyone has heen referring to.

EXHTEIT RA1l7 PAPER EMTITLED "I150LATION OF A T-LYMPHOTROPICD

RETROVIRUS: FROM I PATIEMNT AT RISK FOR ACQUIRED THMMUNE

DEFICIENCY SYWOROME' PUBLISHED IH VCGLUME 220 OF SCIENCE

TEKDERED BY MR EORICK. ADMITTED.

HIZ HONMCOUR

Q. T assume it was in "B3 was it.
A. Z0 May '83.

Kk

2. Bre you aware of the interview that took place between
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Montagnier and the French Journalist Djamel in 1997.

I have heard that there was that interview, yes.

Hawe wou ever read that.

Hob fully.

ABre you awar® that Montagnier said im that interview
that "The analysis of the proteins of the virus demands
masg=-production in purification, it 1= necessarcy te do
that', then he went on te 2ay that he did not purify it.
Are you aware af that,

Yeq, I"ve sean that discussion, I mean What 1L means,
this was the preliminary evidence that something was
growing inm culture that was new, a new virus. The next
step of course is an encrmous process to determing what
the wiral proteins wers or the structurs would be, what
the genetic structure would he, all of the sorts of
normal things that we do when investigating a new
pathogen. Of course to do all the work with developing,
for example antibody tests, or studies of the proatein
you wonld nesd to make larger cultures to grow encugh to
undartake that scrt of work. He might hawve dons - and
he did continue to do 1t over the next

You accept that that's the first time, after 1933, that
he admitted that he had not purlfied the wirus.

I've got no ides 1€ he has said that on any other

o CE S LB .

It's a4 significant fact, don't you thimk.

Mo I den't think so because I'm not gulte sure what was
meant by the journalist and Montagnier when talking
about purifying. I1f they want to go on and do further
studles with the virus, yes like sverybody else thaey
would be purifying large amounts of virus and extracting
praotein and genetioc material, doing the analyses and so
on. He may not have purified that particular virus as
described in hls paper but that's because L wasn't
required for the acientific evidence he was producing,
Keep your answers — just from the point of view of time
because there are a couple of topics. You safid in your

cesponss to the report that "In general wirus isolaticn
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and ... wiral genetic material wia WAT are the gold 1
standard tests for confirming infection'. Im that il
gnswer what did you mean by "gold standard'. 3
. Gold standard relates to the idea that when you 1
introduce a new test to diagnose an infection you want 3
to know how good that test is. Tdeally you would like @
te compareé it to something that you already know is a T
Yery gQood test, but unfortunately whan you'rce B
discovering scmething for the wery first time then 5
you've aobvicusly got nothing to compare 1t with. As 10
time goes on anrd you start to develop all sorts of 11
different tests then you try to messure their relative 12
ability against each other to best diagnose the 13
infectian. 14
i, Sorry to interrcupt but would accept that neither 15
Montagniser nor Gallo had gold standard. 16
A, wWell there was no goeld standard to use in those days, 17
FLih . 18
Q. BSo you accept that proposltion. 1%
A. That Montagnier didn't have a gold standard to test? £0
. That's right. You accept that. 21
A, Yes, 1 accept it because it makes no sEnse. 22
2. The same for Gallo. 23
B. Well the same for Gallo. 24
HI5 HAOROUR 25
O. You sald "it makes no sense’. What do you mean by that, 26
A, Well it makes no sense because what Montagniec's papers 27
does is describe the new virus, he doesn't describe a rd
diagnostic test, okay, =0 he has got nothing to sort of )
compare bt with. If he then, as he did and others did, 30
went on to make a diagnostic tests well that's when the 31
argumant and discussion about should we have a gold b
standard, how do we know whether your test is bettec 33
than the American or Australiam test, whatewver. That's a4
when you start to wish you had something to which you 35
could compars the new testing. His paper 15 not a 36
description of a diagnostic test for AIDG, 1t i3 & L
description of a possible new virus causing a clinical 38
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diseaza.

Is his diacovery of that wirus - thet 1z what i85 now
known as the HIV wirus - and the metheodology that he
used different from the discovery of Sther viruses,
qiven the differences in -

Bo, I don't think = what he did was in fact based on, to
some degres on work that Gallo had done before work on
discovery of other rectroviruses. Bo in fact the
scientist whe is a senier author on the paper she went
to Gallo's lab to learn how Gallo detected HTLV)
different virus but same family. 350 the principles he
followed ware entirely reascnable with the current
evidence of the time and alsc wers @ntirely consistent
with the way we might go about discovering new virusss
for other things that are not immMUnosSuppressants but
might be causing immune suppression, or something like
Ehat.

Yau have spoken about the nucleic acid test or the WAT,
which is now being used, the genomic ssgusnce. In
effect we are talking about the wiral load, aren't we.
Mo, the wviral lead 1ls a type of nuclelc aclid test but a
nucleic acid teat 15 not just the viral load. The firse
nucleic acid test - wall, nuelelc acid tests aren't
degigned to plek up elther DNA or BNA. It so happens
that you can quantify them to give a wviral load.

What sort of testing is nooleic acdd testing; is that
known as PCH.

FCR 18 one of the NAT technologles.

Can you lsolate it far quantitative assessment,

You can.

¥You realise that the man that discovered it, Malla, said
you can't.

I have never heard him say that you can't guantify
material wuslng PCE.

If yvou do quantify you would expect Lo be getting pretty
good results which are mathematically sensible.

Well, I'm not guite sure what you mean by that guesticn.
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I'll show you what I mean. Look at annexure 3 to

Or Turner's affidavic. Hawe you got that.

Tas.

It will save time if you reoad Lt because I want you to
comment on it.

Yas,

Cbhwicusly you need to look at the figursas.

Yes, 1 know this paper.

Do you agree with Or Turner's conclusion abowt it that
it in effect demonstrates the concept of using HIV wiral
lead is just, on those figures it's incomprehensible.

I think he has completcely misinterprated the data In
this. What this data is telling me is that there are
three different laboratory types of quantitabion that
are being uged, all of those assays need to detect the
specific part of the HIV genome. Saome of the original
material that was produced by companies only actually
picked up the Horth American strain of HIV and
completaly missed the African strains of HIV. So some,
gnd in fact the company that produced the RTECR assay,
which i3 Roche, in fact had to re-alter their preoduct to
make sure that 1t picked up all genetic variaticns of
HIV and they now do apd those agsgays are now used. Our
own lab has done exactly, and published, the same sorts
of experiments and it's qulte well recognlsed that
unless your PCR primers, which are what start the
reaction, are to highly conserve parts of the genaoms yYou
wlll miss certaln stralna of HIV., That is guite
well=known and underskood.

Thank you foar your answer. We have finlshed with that
for the moment. T want to just turn to your laboratory
technigques. ¥You are just anm ordinary doctor and scmeone
comes 1n and you test for HIV and you send them off to a
laboratory. You would get, in Australia, some ELIGA
tesrs, maybe 8 Western Blot, that's what would happen.
Yes. Well, if it's positive, yea.

What would you expect to appear in the report from the
laboratory. You're the doctor, after the report, what
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would you expect.

M=ll if I sent a person off for a bleood test for HIV
antibodies I expect to gert ane of three things back. I
expect to get a test result back thakt says "HIV antibody
testing negative', and then perhaps some comment about
"febast if you are worried or if, you Eknow, in 10 menths
time" or something like that, I1f the test is positive 1
expact to ses "HIV sntibody test positive' and I axpect
to see 'positive by enzyme immuno assay®; and the
Western Blot, ‘positive by Western Blot® or 'reactlive by
Western Blot', And the third thing you can get is when
the fesult is perhaps indeterminate, which is a very
smell proportion but & proportion. So you either get -
I'm @xpecting to get back either; a negative result, so0
to speak, a positive result, or an indeterminate Tesult.
You mantioned with the Western Blot vau might just get
referance hack - what's the word T want.

Eeact e,

Reactive. That's mot possible, is it, it's either
pasltlvye or ik"s not.

Mo, no, they can be indeterminate; 1 said the result can
be positive, it cam be negative, It can be fully
reactive, which would be consistent wlth belng positive,
or it ¢can be indeterminadte bacause the reguired bands
that we called the Augtralian algorithm yesterday, are
mat there.

CONTIRUED
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Would you expect on the form for the nams of the
individual who conducted each of the tests to be thers.
There are certain regquiremsnts by law as to what has to
be written on & regquest -

Tell me what they are.

Well, 1 would expect that on the request form it wonald
be a WATA approved laboratory, that the patient details
are thers that identifies eicher the patient's name,
infitials, date of bicth, the labaratory number soc the
leb can trace mxactly which one= it 214, and the pname of
Lhe grderbing doctor who ordered the test and alse the
name of the perecon who runs the laboratory from whers
that result is generated. I'm not sure of the alact
legal requirements as to what is on the form but that is
c:rtainlg what is on our form i#n oidr lsbe asd from what 1
son from moxt of the other laboratories.

You a5 the doctor, would you need to know who comducted
each of the testa.

I need to know wha i3 cespensible for conducting Che
tests, 1 meed to know that that labaratecy la headed by
a patholegist and is rumning HATA approved laboratory.

I gecbainly dan't need Eo XAow the name of tha
technlelan or the sclentist who actually performed the
test but 1 would expect, if 1 wanted %o - in fack, I can
gxpect - to ge kback to that laboratory and 1L I &0
asked, I could ask what was the perssn’s name who did
that test and that would be tracsable,

You would get the answer and If you wanted t©o go back
and see the weatern blat result, you would sxpect to ba
able to see that,

We store our westarn blots for a defined pariod of time.
There are formal regquirements for the storage of
linical =mamples in laboratories, like you have to =torse
the =zerum for a ysar or something Like that. Most
laborateries will atore thele western bleot. It depends
on whatewver the formal reguirementas are but within
reason you will uswally be able to go back apd dee Ehe

western blot,
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@. In your laboratery, what is the cime limit. 1
Bh. For storing wescerm blot, I'm mot aure, bBut I know that 2
wo keep the original serum from thes patient for a ysac. 3

Z. That woald bBe one of the things [ would like you to 4
elaborate on; &3 to exactly what laboratocries shouold 5
produce., L

A, Gkay. T
HI5 HORGUR: Mr Borick, how much longer do you think g
you will be with the witness in an oral 5
cross-examination? 10

MF BORICE: About an hour and a half, 11
HIE HOMOUOR: Me MeDanald, T would prefer to do Lt by 1z
way of the witnesas returning. 13

ME MCDOHALD: fes. I heard what your Honoor said about 14
that before. We will arrangs something. 15

HIS HONOOR: Poctor, wou have got a little kit of ls
homework ta do. If you wouldn®t mind doing that before 17

Yyou are nexXt crass-sxamined. Thank you for your time, 1&
WITHESS STANDS DOWNH 19
FTHE WITHESS WITHDREW 20
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ME MCDOMALD CRALLS

+DAVID LLEWELYH GCRDON SWORM

HS HMTUDOMALD: I just want to check, before I guestion
this witness, [ have besn assuming that for the purposse
of the leave to appeal your Honour will hawve the trial
transcript as well, For example, there was evidenca
from thls witness about Mr Farenzee's clinigal status at
varieous trials.

HIS HOWOUR: I will hawve to go back bo the crial
transcript to leock at it, bout the answaer i3 yes.

HE MCDORALLE: I can certalnly fdentify the parta I am

qoing to leok at.

HIS HOWOUR: Yes, Mr Darick, that is appropriate, i
it neE?

WH BORICE Yes, That iLs why we asked your Hemour to
do it

HIS HONOUR: Yes,

+EXAMINATION BY MS MCQDONALD

2. Hawve you provided the cours %:th a curriculum wvitam.
A, ¥es,

EXHIBIT #P7]1 CUBRICOLUOM WITRT 7 SROFESSOR D.L. GORDON
TEHMDERED BY M3 MCDONALD. AODMITTED,

@, I just wént to ask you about one particular position
Chat yeu have held until very recently in relaticn to
what that positlen invelwved. In your CV you have
described being the Chair of the Cliniecal Drug Trials
Committee, Flinders Medical Centre and the Flinders
Onfstersicy from 1998 up wntil the present. What does
that pozition invelwve.

A. The Clinlcal Drug Trials Committes reviews submissions
from investigators who are planning to canduct any Lype
of clinical atudy on patients From the Flindera Medical
Cantre or affiliaced institutions. So, if you like, it
is the first part of the process of the ethical review
of the <linical study. 3So as Chair of that, I overses
the runfing of the committee and chair the committee

meeiings where we discuss the pnature of the clinical
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trial, if there 8 any concerns that we have about that
particuliar elinical Erial, any alterations to The
clinical trial proteocel that are reguired, basically to
ansure also the safety of the climical trial and that it
is a statistically walid trial and 1t is likely to gave
clinically useful resuolts.

What sprt of clinical trials,

These are clinical trials in all ereas of medicine. E&o,
they, for example, might be clinical trials of a new
treatment for heart failure, cliniecal trials of the new
anti-clotting drug to prevent elatting sfver surgery. A
number of trials relate to new drugs foF cancer
treatment. =a it is really the entire range of clinical
trisdlm.

During Your tTime 4F Thair on that committes, have you
had ©o consider ciinical drug teials in relatcion ta HIV
and anti-recroviral medication.

Yas, I may be invelved ln those trials so in that
situation I wWould step out of the room.

2a your involvement with those soct of trlals, that is
with the antiretroviral medication trial -

Might be as an investigator or clinical investigator.
Pecple who aze on the clinisal committess who have thelr
own trials involeed step out so that the trial Lia
agzessed in thelr absence,

How many clinical drug trials have you been invelwed in
in relatiom to antiretrovwiral medicaclon or any sort of
HIV medication.

Frobably about three ar Toor over a number of years.

Can you give wa an Lldea of what those have involved.
Generally they Invelve comparing a new HIV drug with an
existing therapy. 1In the very #arly days when pecple
were trying to evaluate HIV drugs, they ware compared
with a placebo but once those druga were shown to be
gffective, and this woitld be the usual practice in
medicine, the potentlal advance in therapy would be
cempared with what waa the existing tharapy at the Cime,
Bo, far exanple, if you knew that & drug such a8 ALT wax
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.

gffectlve and saved lives, then yeu couldn't go back and
compare the new Treatment, EBay Cwo new druga, with no
drugs at all because that would ke unethical, That
would apply to most of the trials 1 oversee, comparing
the new therapy with what was the best existing therapy
and it is not appropriaste to withhold afFective therapy
in someane in giving a placebo, and that would apply to
HIV amd it would apply te psople with high bBlood
pressure. FPeople with cancer, you couldn't withheld
existing therapy with that. ©&o that would be the
standard way in which advances in therapy ars achiesvad
or evaluated,

Tou provided two reparte for these court procesdings,
one dated 10 July 2008 and a second aupplementary repoart
dated 31 July 2007,

That'"s correct,

EXHIBIT #PTZ REPORT OF 10/7/2006 TENDERED BY M3 MCDONALD.
ADMITTELD,

EXRIBIT #P73 BEFORT OF 3L/1/20057 TEWDERED BY M3 MCDONALD.

AOMITTED.

0. Do you have yaur two statements in fromt of o

fia Tea.

2. I will just have youo tealk to the tWwo atatements.

Ao Sure. [ will start with 10 July.

¥ I might just take you to certain parts, If that is all
right, just in terms of time.

A. Sure.

Q. In the second paragraph of that flrst statement I0 July
you make a falrly strong statement abouk the Paeth group
in that you say that *the group has no credibility atc
#ll amongst scientific or medical groups wWith expertise
in the field and their Cconspiracy theories ars akin to
OFQ suppsrtecs'. Bafores you hecams involwed, wers you
aware of Ms Papadepulos-Elespulos snd Bhe so-called
Ferth group.

A. [ had knowun her and the group in Ferth who had been
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PUEpnrting to support this thecory.

Their reputatien amongst the medical and scientaific

C oMMt €.

I don't think they have any reputatieon or credibiliey
amongst the sclientific community.

Had you heard of any AIDS denlalista before this.

I think the best known BIDS denialist was Peter Duesberg
From California anmd he was the - 1 guess he was zart of
the leader of the AIDS deniali=sts in the mid BOs. He
didn't suggest that BIV didn't =xist, he was pecfectly
comfortable with the ides that HIV exists but he
Fropesed that HIV was amn accidental passenger, if you
likg, in pecple who had HIV and he propeosed at the time
Various other therapies related to behavicural Ffactors
in people in relatisan to sexual hehaviour and ather
hyporheses as te what ATDSE might be dus Em.  So
certalnly he strongly publlciasd those views at the tlme
and published those wiews at ths time,

So even amongst this small groups of AIDS dissidents,
those who asuggest that HIV has not been proved to exist
dre 4 minoeiby.

I think the Perth group is unigue. B&s far as I'm aware,
the Pearch group is unigue fn that auggesticon and, as I
said, Duesberg has newver suggesced that HIV didn't
exigt, as far as I'm aware. He debated whethazr HIV was
gggocisced wikth AIDE or nok but certainly didn't disputa
Its existencs.

I wamt ©o turn then to the next page of your report of
I July. There 1= a heading 'Epldemioclogicalt. 1Is iz
vour view, as someone who has worked in this field for
many years; that epidemiology has a role to play in
identifying viruses in training a horse.

Abasolurely., [ think it is the key part of Finding and
confirmbing an association betws=en a pathogens or zome
cutside external agenta, forf example, ssmcking and lung
cancer. The epidemlslogical data ia wery critical. As
Cr Dwyer said right at the very beginming, there was
clear evidesce espidemiclogically that this dissass was
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A
Q.

o

occurrirg in-a particular group of people. 2o
epidemiological asascistion iz fundamental teo concluding
that there 18 an association betwesn a disease and a
particular pathogens, and that, in fact, wae accepted by
FKoch En the original, KEoch postulates, that the
distribution of the disease had to have a relationship
to the distributign of the pathogens.

And you set out some examples there af the sort af
ppidemiology that we hawe in relation te HIV.

Yes, that's correct.

Ca T go owver the page, There are two headings on that
page "Tsclaticn” and 'Pathogens'. 0Oo we take it from
that paragraph that in your view the virus hes been
isolated.

I dom't think there ia any gquésation of that ac all,

TYou hawve dust sat throuagh the evidence of DE Dwyer, Did
you agree with his evidence.

Absolutely. I have heard from a numher of witnesses
here, It ia clear that the HIV virus has been Llaalated,
Then, in para.3, ¥ou talk about transmission.

Tes.

find you give some exdamples of where it has besn known
fer the wirus to have been itramsmitted.

That's right. When one is trying to attribute a diseasn
T a partlcular agent, one of Koch's original postulanta
was that the ilsclated pathogen sould transmit the
disrase Tt a susgceptible host and then The host would
eventually develop that dizease., How obvicusly for
something like HIV, it is neort something that you could
do deliberately but there have been a nusbar of
accidental Instances where this hes been confirmed. For
example, There have beep laboratoary workersa who have
heen dealing with concentrated culcures sf the HIV virua
and have suffered a needle stick injury and they have
fgubsequently been infected with the same wirus. There
hasg been mention previcusly abouwt the Flerida dentist
case, I den't know how much detail you have gone inta
Ehat previcualy.
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ME BORICE: Theze was loks aboub £,

A

The Fleorica dentist, in the early 908 I think it waa, I
think 1291 or 1280 it was recognised — there was a group
of pactients or one patient partigularly called Kimberly
Bergalias, I think, and she was found to be HIV positive
and had no known risk facters and she eventually made a
Link with the dental treatments she had had, Scbsegquent
to that, the dentilist was found to be HIV positive, and
around about 1,100 of his patients were tested for HIV
end I think approximately 10 of those patients were
feund te be BIV positive. 5o thay naturally looked to
gae wnether thoae patients had other risk fackors far
HIV. Four of them had llkely ather cilsk factars for
HIV; =mao they were not atcriburted necessarlly te that
case, There was one indeterminace oma where it was
unclear whether they had other risk facters or net and
five others thst had no other known risk factors Eor
HIW. Subseguent ©t& that, Yiruses From & number of bEhose
Qroups Wwere saguanced and Thers Wwas 4 very atrong
segquence 1ink betwsen six of the 10 patients betwesn
Cheif HIV wifus strains amd the denialist®s HIV wirus
Stralins.

Do you know 1f they subseguently traced what happened to
those various players in thét scenario.

Certainly Iin the mid 90a, the dentlst had died, HKimbeply
had died pnd several others had died and I'm not sure of
the current status of the remaining enes but 1 would be
surprised LT too mény of those patients were still alive
because this was Lo a time where the effect of the
antiretroviral treatmant which we have today was pot

arvrailable.

CONTINUED
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I think there's gther instances, I think scmeone, might
have been Frofesscr Cooper, alluded to a similax
instance of a Sydney surgeon where he was using local
anagsthetic; a plastig surgeon. He opéerated on & Series
of patiente one merning. He probably incroduced gscme
blocd from the first patient into & local anasstheiic
vial. The first patient happened to be HIV positive and
then the subsequent patients that were operated on that
marning, <an‘t remember the number, but & number &f them
became HIV positive,

1 think we heard doring the #vidence of Professor Cooper
that that waa a matter that was excremely thoroughly
investigated.

Tes.

Because it involved the Medical Conduct Board.

These are not isolated eaxamples. There ace many
insrances of direct linking epidemiologically and
virclogically betweesn patients who have contact with
anather HIY person.

This is probably dovetailing with the subject nf sexual
transmissian, but have you produced to the court & wvecy
fecent article published in Janwary of this year Lo
relation to clusters af the virus,

Tes, this is another s=xample which was well documented,
It's a rather unusual -

HBefore you astart telling us abkowt 2t 1 will tender it
=& his Hopnour can have it in fromt of him and T wWwill ask

vou some gquestians.,

EXHIBIT ¥FF74 EFIDEMIOLOGIC IWVESTIGATION OF A CLUSTER OF
WORKPLACE HIV INFECTIONE IN THE ADULT FILM IMDOSTREY: LOS
ANGELES, CALIFORWIA 2004 BY TAYLOR AND OTHERS TENUERED BY MS
MCDONALD. ADMITTED.

Q.
W

i

~AMP. .

When was this srticle puklished.

It was just published previously in Clinical Iafsctious
Dlaeases In 2003,

Just tell vz about what happened in relation ta this.

Thid was a study of adult film sex workers, 1 guess, in
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rne porncgraphio film industry. The practice in this
industry is to perform regular PCR tests for HIV at
manthly intervals to Try and detect the presencs of HIV
and osbvicusly thef to prevent risks of transmigsicn to
other acteora or psrformers or whatever you like to call
them.

HEROUR

I think 'performers' is probably a more apt word becauss
they are not acting.

That's true. These pecple have well defined sexual
interactions with a number of pecple. Because they have
thakt, and th&f alege have well defined PCR basts dane
every month, it's possible to detecmine with a fairly
high degree of accuracy when they became positive for
HIV she subsequently had contacts with them and wha
subseguently became positive, 5o it's almost a
prospective analys=is, if you like, when all of that
information ls avallatle. In this case there was ane
male porformer who tested negative on 12 February 2004
gnd 17 March and then on 9 Rpril, Jjust a few weeks
later; he Ltested positive. In betwaan that btime he had
had a film shoot in Brazili, 1 think it was, where it's
Likely he acgulfed HIV, When this pecformer was found
to be PCR popitive; the contacks that he had had in the
inteervening tims were tested for HIV, and there were 13
female pactners. All of them had tested negative for
the wirus in all their previous tests and aftar the
performer had been in contact them, thresm of them beca=me
HIV positive and there was 100% wiral identity betweon
them. This 1s just egnother one of many fnstances

documenting the transmission of HIV.

What do you mean by LO00% wiral identity.

The saquence is identical.

If we go to p.303 there is & diagram.

Very complicated diagram.

Arm you abkle teo assiet ua at all as teo what thar ia
intended to represant.
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Basically the Lndex patient is the one right in the
middle, It's showing wou the negative result foar PCH.
It says nagative 2712 and negative 3717 and positive
4/03. This is the U5 so0 it's the cother way round. 4/08
means 9 April, 3/17 means 17 March. Then the arrows
rafer to the sexual contacts and subseguent sexual
contacts and they ahow = I have not counted them ap - 1
think it's 13 contacts areund there, and theee pasitive
enes shown. One of them i= on the right hand, al=cat

3 o'elock from the index where they had a negative FCRE
on Z0th of the 3Ird and peositive on L3th of the 4th.

The ofher tWo SQUAres we =ee are the cthor btwe.

I1'm trying to find the ather twe positive cnes. One iy
above @t about 1l o clock where they had a negatiwve PCR
on the ldth and a peositive PCR test on 7/5%, T May, Bo
about five wesks later, 1 can't see the third one
there, These sorts of diagrams are done to illustrate
the sexupal contacts and potentisl secondacy sexual
contacis.

Che of the criticlisma that's been made of the scrta of
teats that have bsen used te look at this gquestion of
gedual tranamission is that double blind astudises have
net ogcurred,

I'm not sure what you mean by 'double blind studies®' in
relation to sexual tranamission,

In relacion to transmisaion: I added the word 'Bexual’,
I'm nokt sure T fellow your guestion.

I will come back to that. <an I just move back to your
report that I was asking you about. At p.4 you have a
big paragraph in the middle beginning "The HIV antibody
cut-off betwesn negatlwve and positlive 1s set
deliberately low'. You see that.

Tas,

In that paragraph you make some commants about the
antibody btesting.

Tas.

Tou are aware that there"s been syvidence L this court

abiaut how reliable those tests actually are,
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Yea,

And there's been talk about false positives and falss
negatives., Touw have obvicusly had extensive clinical
nxperiance owvar the ysars in that you would regularly
arganise far your patients to have antibody tesats
conducted.

Tes,

in your experience how common has it been to see a false
positive test result.

I suppese there's two, I see two types of falae
positives, if you like. We zometimes see people wheo
have a very lew probability of having the dlasase, for
examgple, routine pregnancies, so the Iikelihocd of them
having HIV just by chance is wery, very low. Sa a small
numbgr of those people have weak reactivity ia the HIV
ELISA test. Tﬂqy are wvirtually always false pnsitkuea.
They are pesple that hawve na rigsk factors for HIV, they
have no progresslon te RAIV, If you fellow them up by
dolng the same best s1l% monthse later, they may or may
not have weak reactivity, so we call those bhiclogical
false positives. This iz well recognised phenomsena in
all serolagical teasts,.

Golng bacsk teo yaur anszwer, You indicated that a gmall
number have a weak positive, or a weak reaction I should
say,; to the ELISA test.

That's correct.

What abaout the Western blaot .

Those patients wWould usually have s negaclve Western
blot result or occasionally they would have an
Indetermlnate Weatern blot reault. I don't recall
seeing anyone like that who has a cleat-cut positive
rasult or has had detectable virus present.

g it's wyour evidence in that wvery small group who may
giwe = weak reactive result to the ELISA they <an then
be excluded as being HIV positive sa o4 subssguent test,
Yea., Wa ges axactly the same thing with hepaticis ©
tasting.

Werd you about te talk abbout @ second categosy.
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Q.
A
Q.
B,
Q.

The second category is positive results or what people
cansider Iikely to be a truo positive result, and
patients whe have btrde poasitlve results gensrcally have
wary high reacvivity. The reactlwity can be expressed
as a sort of ratioc called the sample to cut-ofFf; but
basically the cut-off is 1, so the psople theat have Low
reactivities often have ratios of 1.5 or 1.8 or 2 ox
samething like thak. Pecple who hawe trus positive
reaults uaually hawve wery strong reactivity, 5o theic
cut=aff might be 20 sr 30 or 40 ocr 50 po there's really
two different types of positives that you get in the HIV
test. There's these weak positives which We expect a
propartion of weak pesitives te occur, they sccur In the
low cisk patbents, and then there's clear-cut posibives
which pecur in pactlencs who we may already be almost
certalin rthar they have get HIV. For example, if they
had PCFP infection, we would know that almast always
would mean that that peraomn is5 geing to hawve HIV, ao
these paople have high ceactivities. They .may already
have some af the manifestations of HIV infection. It's
Yery easy Lo so0rt out these usually,

We know from your evidence in the trial that you wers

Wr Faremzes's doctor for a period of time.

That's correck.

In terms of how reactive hi= imitial tesclng was, do you
have thatbt with you.

He had a highly reactlive HIV test. His sample cut-off I
thlnk was about 34. His samples cut-off was 35.48 wikth a
normal range of less than 1, so he fits inte the secand
sategory. These have very strongly ceacting teats,

When you say the cut-off iz 1, what da you mean by that.
Thatis the cut-off defining a poaitive from a negativa.
Mr Parenzes Bleo was resactlive To the Western bklot,

Yea,

Curinmg the time you treated Mr Faremzes did you speak Lo
him whether he was taking his medication, wasn't taking
his medication, how consistent he was pbeing aboob

appointments and aoc farth,
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Yes. My seccllectien ia when he was first aeen he had
guite advanced HIV infection as indicated by hia CD4
caunt and he had a very high viral load and he had an
extremely goed response to therapy. 1 thank ne was
started on traditional therapy tThat was available at
that time, ansd then he was well maintained on therapy I
rhink fer around about the following 12 months, T would
hawe co check scme records, but he then did miss some
appolntments and there were gaps when I didn't see ham.
He hadn't had repeat prescriptions ac 1 assume he may
have bean intermittently on and off therapy. That would
certainly be supported by some of the changes in the
viral lead. If you go off therapy your wiral lpoad will
go up wsually gquite dramatically relatively soen after
atopping.

Those were the serts of results that you gave uUs when
YoU gava your gulidance Lhe last Tims.

I think in the wriglnal transcripts, yes.

Having treated Mr Parenzee what do you say to the
suggestion that it hasn't been proved that he has HIV,
That's very worrying. It's very worrying in thas
individual case and it's vecy worrying sort of
internationally that this small group of AIDE denlalists
are sort of leading pecple to cease therapy or leading
te interruption of policies that are reguired for
contralling HIYV., 1It's been most evident in South Africa
where tha histeory of contrel of HIV 1s the worst in all
Africa, and it's turning on an individual ¢ase. There's
very clear evidenca, particularly from some recent
triala, that to go on and off therapy is a wvery bad
idea. There are tWo studises, one that was called the
Smart study which 1 think was referred to by Professor
Cooper. This study logked &t whether it waa possiblse
essentially to stop and start HIV therapy. The reason
for doing this was berause that might reduce the coet
and some of the side effecta of HIV-related drugs. That
was randemly identified based on criteria of continucus

therapy, atopping and starting therapy. Onge it stopped
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and started, they had a high mortalicy; 3o the 1
suggesticn that - and publication of these ideas has the 2
potential for a very delsterious effesk,; both with 3
respect to potentially causing hundreds of thousands of 4
additional deaths and in an individual case if 5

Mr Farenzee toak this line as a reason Lo stap HIV &
drugs, then that will wvirtually certainly increase his 7
risk of dying from HIV. B

@e You mentioned a second atudy. !
f. Sorry. There was another study called Staccato study; o
Basically & similar sort of thing, and that study agaein 11
looked at astepping and atarting, as indicated by the 12
name. In light of the intéerim anslysis of the Staccato 3
study and the date from the Smart study, it"a clearly 14
eWident that This was nmot a wWay to go. Ik will 15
sometimes happan in a clinical trial where Lt 15 =so &
dpparent that during the analysis of the trial ic's 17
found the wrong thing to do, that the study will be 18
terminated because it's not safe or ethical to cantinue i

the scudy, 20

Q. It's plsc been suggested in thls court that to prove 21
sexual transmiasion you need to find the agent HIV Ln 22
genltal secreticons, Putbting aside whetither that is 23
necessary of net, are you aware of any studies in which 24

RHIV has been detected in genital secretions. 25

A. Thers ara many instances whare the yirus has been 26
detected in genital ‘gecreticns. 1 think DF Dwyer can 27
refer ta that. 1 don't think there's any dispute abcut 24
that. In additien thera's an association between the 25
amount of wirdvs ia genital seccetions and the risk of E[¢]
sexizal Cransmission, and that's been well documented. 11
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Taking wyou now to your segond ceporct; p.l, in the main
paragraph on that front page, starting one sentence im
you have wrltten 'Acceptance of the defence “experts’
arguments would lead toe the concluslon that no viruses
or wirus diseases |such as measles, sumps, poliao
hepatitis B and €, smallpox and many cthers! exist at
all'. What did you mean by that.

1 think what I am implying there is Lif you use this lins
of reasoning that the defence are proposing, then it
wouldn't only apply te BIV, it would apply to svery
virua that exists and probably even extrapolated to
other disesses. They could prebably make the zame 2ot
of argument about cangcer, in additisn. Certainly, I
don"t see how their argument raised, to suggest that HIV
doesn't exist, would net lmply to every other wiral
infectious disesae that exisra. AlLL the [ssoes, such as
the antlbody testing and the virus ifsolation, that wonld
aqually apply to every single wirus., That iz

impossible.

FCROSE=-EXAMINATION BY MR RBORICE

o,

G-
M.
g
A.
Q.
A.

You'lre registered in South Auatralia as a specialisk,
under the category 'genseral medicine'.

Yeéa, and a microbiologlist.

Ara yau registared under any categories; for EH&mplE,
immunalogy orf infectious diseasesn.

He, the reason for that ia that you can only be
reglstered a8 a speclalist in two filelds from the
Medical Board. I doa small amcunt of general medicine
but my clinical practice is infecticus diseases.

fio you Know why that is so.

Sarry, the Wedical Boapd?

Tes,

I'm ot swee.

Would you deacribe youraelf as a wvirclogist.

Mo, I am not a specialiast wvirclogist or a pure
virelogist.

Yaou have sxpressed yoursell in wvwery atrang terms 1m

relation to the Issves relating to iaclation of HIV -
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+ETA

you have basically said the Perth group are talking
rubbash.

1 think that's correct.

Wow I think about t®; that's what vou're telling his
Honour, 1lsn®t l&.

Well, I think that is besically correct.

HONCUR

You weould prefer not to call it "rubbish' but if you're
forced to you would say it is rubbish.

It lacks all credibility.

is that expression of epinion based on YOoLE OWA Fesparch
and study or is 1t based on your acoeptance or wiews of
other scienbists who are virclogists.

I think it 1= & littlae bit of both. [t is predominmantly
the Bnalysls af the scientific Iiterature in looking at
the uneguivocal evidence for the préasence of HIV bok I
have alsn looked after HIV patients, I have sesn a
number of them die, 7T have sean the effectiveness of
HIW trmatment and, in my mind, there is no guastion
whatscever that HIV exists and that HIV infection will
result in AIDS.

In that answer, you moved a long way away fram Llsalation
of HIV which is what I asked you. Your wviews on
isolation, are they based cn your own studiss and
research — forget about all the cther issuss — or upon
views expressed by athers.

I haven't personally iscolated HIV. My ressarch group
had an interest in the pathogenesis of HIV and Lo those
experiments we utllised virus-infected cells.

Have you sslf-published any papers on issues such as
1gzolation of HIW,

Mot specifically, with respect te technigues involved in
lzalatien, certainly not. I have published & paper in
which we utilised HIV that had been propagated fn
infacted cellas.

The majerity of your papera are con drugs trials;
gffackively.
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Ho, that is not correct., If you look at my = the bulk
af my papers = there is a mix of papers therse. There is
sgome clinical papers but a lot of the papers relakte to
studies of immuncleogy, a particular area of immuonology
inwelved in recognition of self versus non-self, &
system called the complement sysxtem and that's been one
of my major areas of interest. Bnaother area of lnterest
18 in how perticular pathogens surwive in the body, how
do they escape the lmmune =ystam.

What, im your opiniom, iz the basic science which
wnderping the isclation of HIV diagneosis.

Pz you mean the technigques of HIV Llsolation?

The guesticon was: the basic science which vnderpinsg HIV
lgelatbion and HIV diagnosis,

I am not guite sure what you're getting at but ic is
based on the general primclple. If you go to the virus
isclation first, it la bassd on the gerneral principle=
of virus isclation, which is, as Dr Dwyer said, & sample
ls added te a cell line thet (s able to be Lofected with
that particular wirus and then the preasence of that
wirus 1s detected by one of several methods - sither =2
change in the appearance of those cells, death of thase
cells; relsase of a particular protein from the virus
that can be detected or detection of the presence of the
virus by detectien of the genetlc sequence of the virus.
Cefine what you mean by the expression 'virus
izolation’.

To me, virus isclation is datecting the pressnce of a
virwus in a cell line and it 3is distinct from wicus
purification. Thers soems to be a Iicele bit of
confusiesn abosult the two issuea. Virus lsclaticn
imvalvea = again as Dr Dwyer Indicated - the addition of
da sampie to a wvirus cell line and detection ©f the wirus
in that cell line and I would call that wirus isclation.
What do you mean by the sxpression 'purificacian’.
Purification means a second step, inm which & single
camponent of 4 mixture is separated out from oTher

copponente of a mixCuore.
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From all other components.

Depends on the extent of purificaticon. Someiimss 1T is
vary hard - one can purify a pretein from other proteins
and it depends on how pure you reguire the protein to
be, how many =teps you might need to take to achieve
that. FPucrificarion 1is |:_['_|::i.l:= different to wirus
isclation. A wlrus dées not have to be purlfled Lo be
isgplated,

What is the fundamental difference between the two, in
Yaar opanien — I just want to understand your poesiticn.
You have said isolation is the presence of a wirus in a
cell lisme, What do yon mean by a cell line.

Viruses are only eble to grow insidée cells. They
require the machinery to replicate. They'rs gquits
differant toc a bacteria, which you can grow on am agar
plate, because their metabolic reguirement is relatively
amall. A wvirus reaguires the machinery to replicate so
it can r:ll':].}' iTect the cell. In viralogy labs, thers
are ¢ell lines whlech afe lmmortalised ecells of different
types and these oell llnea you can geow in a culture and
You can passage the cells - you can split them in five
and then <foantinue to grew them and then you spiit them
again. In assencd; they arce Lang—ttrp cultures ard
that's the eBtandard way in which wisoses are cultuarpsad.
That L8 a coell line and ac the sample is then added to
thig call lins and then the presence ¢f a wirus is
detected in one of the other ways. The virus in that
caze haa been isalated -

The cell line then has cellelar debris in it.

Yes, Lt has the cell lines, it haa got cells,

Lots of things, beaides the wiruas - lota of arthes
pEoteins.

It has the proteins that are in the cell Iine, or in the
media, that is reguired te grow the cells,

o that's the difficulty, bacause there are lots and
lots ef proteins there and how doe yoo know they come
from the particular wirds yeo're looking for,

It 15 po difficulty at all becauses what you're looking
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for is the difference between a cell line that has the
virus added and the cell line that deesan't have the
virus added. It is fairly clear that they are different
and if you find something in the cell line to which you
have added a virus sample, or a virus that is in a
sample, you compare it with what's in the cell line that
has had mothing added £ LT,

Where did you gec the ariginal wicus From.

The original virus - that may be from a clinical sample.
If yeu have chickenpox, yow take & scraping from = skin
legion and add that to the cell line and that grows the
viruses. The other thing about wiruses in cell lines is
they can be passaged. They can usually be maintained
and divided and pasaszged. The wirus cantlhued Te graw.
Before 1983, ne-one had heard of HIV, had theyr before
Hontagnier said he discovered. it.

I assume it is hard to hear of ascmething before it is
discoversd.

Asking you again: when you are deoing this test and
you're comparing cne virus and loaking to pee Iif it is
slsewhere - you have just told us that - where did you
get the virgs from in the firat place — that is HIV.

The HIV iscolates are cbhtained from pecople who Are
infected with HIV and the copntrols, at that tima, Wers
people that did poat hawve HIV,

Yes, but the first appearance of HIV came from
Montagraier, From then on, they were able to test what
he had discovered against other cultures.

Mantagnier and Galle described a finding -

HONOUR

They could have called it gobbledygock, couldn't they.
They could have called it what they 1lke.

It just happens 1t was called HIV.

Yes,

wWhen you're looking for gobbledygook -
The original papera were an observation of a phenomena.

They found, frem the lymph nodes of patients who had
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0,

AIDE, they found this wipus,

HOHOUR

Which they called HIV.

What they thowught was a virus. They didn®t find the
game virus in people who did not have the clinical
syndrome of AIDE. At that stage they didn't Know LI
thi=s was the final cause of AIDS or not but that clearly

became apparent.

H='zo not talking about causation at the moment, wa'ro
talking about isolation of a virus. Somewhere along the
line in all ef thia, in order to best between what is
said to be an HIV wirus, you had to find it first, you
had to isalate it.

It has been iselated. Wa know that the vitTus is
actualiy thousands of viruses and sub-viruses but these
virpses have been isolated on thousands and thousands af
oocaslons,

What about at the beginning; who firasc isolated Llt.
Montagnier.

HWontagnier isclated the virus.

& wiruas, at the time; from the lymph nodes of patients
wha had “AIDS.

We know that, and did he sall that wvirus BIV or did
somebody else,

His initial terminclogy was humam Iymphadencpathy
azsaciated wirus.

Thate 15 tha wvirus that became Enown as HIV = tha one
that he isolated.

That's correct. That wlrus;, and many other wirusea liks
it — many other wilruses. That was not the sole ilnatance
of wirus isclation, of course.

fire you talking of HIV or lotas of other viruses.

It is the same virus but they're a slightly different
gequence in the virus. Fe know that not every HIV wizus
has exactly the same ssguence. He isclated a streain of
the HIV wirua.

When you've testing for this wirus, vou're still loocking
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for tnat wvirus To Bee If it is am the other dish, so To
Speak, aran't youw — you're testing one against the
othar.

A, During wirows fsalation?

v Yes, and you want To know something causes the disease
and you think it might be a wviruas; all right, just aas
you heard me ask the previous witness.

A, Ye=,

Q. You have to lsclate the virus = "culture it' was the
expression used - don't you,

A, The wirus Rhae bsen Sultured; yas.

2. Whan you're culturing ie, wou get its proteina and its
FHA and vow have to make sure that those proteins and
BRA areée unigue to the virus, don't you.

A, That's correct.

2, When wes the First time that HIV, Lhe nucleic acld and
the RNA were laplated.

A, The virus was lisclated by Montagnier and he published
that in "H3.

Q. You heard Professor Dwyer say that by 1985 it had not
been isolated.

OBJECTION: M5 MCDOHALD CRJECTS

ME MCDOMALD: That ia noat what he sald.

MR BORTCE: I'm sorry, Frofessor Dax.

QUESTION WITADRAWH

i

2. Profeszsar Dax said in 1985 the wirus had not bean
taclarced.

OBJECTION: M5 MCDOHALD CBJIECTS

ME MODORBLE: I object. That wasa mot Professor Dax®s

=vidence. My friend took Frofesscor Dax to two different

statements she made Ln two diffarent contexts. One waa
sbout isslatian, ths other was about testing. IE my
learnad friemd is golag Eo pub & response ta this

witness, he should put 1t in context. The pesponsse he's

relying on is in the context of teats at that time,

KIS HOMWOUER: That ias right, if you're going to pwt it,

el meed to pat the sxact passage;, put it in context.
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HA DORICH: I havan't got the transcript here at the
momant. In her report, she gaid that in 1%83 Montagnier

izsplated the virus,

W. Do youd accept that, fer the moment.

H, Yes.

. In her svideace, ahe said that in 1985 the virus had not
bean isolated -

GBJECTICH: ME HCDOMALD DBJECTS

M3 MCDOHALD: It is exactly the same guestion, Hy
friend knows that answer was given in a certain context.

HIE HONGUR: Mr Borick; you have to take the witness
to the actual passage of evidence. There's an obfectian
and vou're not summariaing ic. In those circumstances,
if you want this witness to comment on that evidence,
¥ou nasd ta takes the witness to the actuwal evidenca.

ME MCDOWALD: My learned friend can have my transcript.

K¥H

e PLBSG, I will put it in centext. She was talking about
antibeody tests. 'An antibody test resta on identifying
the interaction beatwesn an antigen and an antibody.
There are many tests that wse that principle and that is
the pripciple behind HIV testing, whether it be antibody
ELISR, and wery few ELISAS are usged in Australiasa any
more, @ micropartlele lmmunoassay, & chemiluminescent or
a Western bleot, or a P24 antigen, where the capture is
the antibody snd it captures the antigen. The principle
ia the samz for all of these sntikbedy tests, it is a
gquestion of how you put those teats together, ‘as to how
they operate, what their perfarmamae L8, Ae First, in
1885, the antigen waa made from cellular preparations of
HIV, &Sp when the teats were put together and the
antigen was put on the plate to capture the antibeody in
the blogd, thére were a lot of cother preteins invelwed,
cellular proteins, because the virus was not isolatsd at
that time, it was made from these cultures'. Thae (3
what she sald: all zighe.

B. T think it's an 1ssue of the terminelogy. Isslacian
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means the growth of the vires. Un the other hand, Ethe
word "iselation' could alse be Gsed as indicative of
partial purificaticon, Some people may use isolation,
think thet's what she's referring to. She's not saying
that the wirus had never been isclated, If you didn't
have the wirds, you wouldn't have been able to develaop
ELhose tests. The terminology she's using, im that
sense, is that it had not been isclated away from other
cellular matecial completely. She's not talking about
wiral isslation.

Qs If vou don't lealate Lt, wou can't use 1t to test far
anything: is that what you said.

A, Isoclation, im the sense of virus iseclation. Obviously
You fcan't use & virus in a test unless the yirua has
cean discoversd, unless the virus has been cultured and
the wirus has been isclated, lsglated in the sense of
growing. Or Dax, I think, iz using isolatiom in the
sense — what she's talking akbout is that for Ehe =acly
HIV tests, there were problems with cross-reastlivity
with cellular material becsuse the wirus had not been
laolaced away from the cellular material. She®s not
guggesting that the wiruws had not been isolated, with
respect to virus isolation.

CONTINCED

CETR, L LO01215 1630 DL GORDOH HXH

I

L5 i = B - B B R F U LA

b Rid el dad dad G L Lk L BRI B3 PRI PR RE ORI BRI ORI PO T e e R R e el e e e R
@ o o W dm By o S oy - oy B d da RS R W 0 m] o UM s i R e O



