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AFTERNOON SESSI ON
DI SCUSSI ON OF HUVAN GENE TRANSFER
PROTOCCOL #01007-488 ENTI TLED.
A PHASE |, OPEN- LABEL CLI NI CAL TRI AL
OF THE SAFETY AND TOLERABI LI TY OF
S| NGLE ESCALATI NG DOSES OF
AUTOLOGOUS CD4 T CELLS TRANSDUCED
W TH VRX496 | N H V- POSI TI VE SUBJECTS
DR M CKELSON: If we could get started then,

pl ease.

W are now novi ng towards di scussion of
protocol No. 488, which is a Phase | clinical trial of
the safety and tolerability of single escal ati ng doses
of autologous CD4 T cells transduced wi th VRX496, which
Is a lentiviral based vector in H V-positive subjects.

The reviewers for the commttee were Dr.

Agui | ar- Cordova and Dr. Markert and Nancy King, and we
have nultiple ad hoc reviewers, Dr. Zaia fromthe
Beckman Research Institute and Gty of Hope and Dr. Yee
fromalso the Research Institute and Gty of Hope.

Also, in addition, Dr. John Coffin, whois
director of the H'V Drug Resi stance Program t hrough NC
Is present as sort of a special ad hoc nenber for the
commttee for this afternoon's review

And we will be following the sane format. Dr.
Dropulic fromVIRXSYS will be doing a 20 to 30 mnute

presentation on the protocol itself and then we will go
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t hrough the commttee reviewer's comments, ad hoc
reviewers and then open the floor for discussion and
coment fromthe public as well as the discussion with
the investigator, with the result that hopefully what
will conme out of this are recomendations fromthe
commttee that will be transmtted to the sponsors and
the investigators as well as their |ocal oversight
conm ttees.

So with that, Dr. Dropulic, thank you.

DR DROPULI C. Thank you

First of all, I would like to thank the
reviewers for, you know, review ng our protocol. |
think that overall it has nade it that much a stronger
pr oposal

What | would like to do today is basically
gi ve an overvi ew presentati on of VRX496 and the
transduction procedure for a Phase |I clinical trial in
H V-infected patient subjects.

And during the course of the presentation
would Iike to touch on basically the gquestions that
were raised by the reviewers. Wat | have provided
today is a booklet there which I think you shoul d have.

It is basically answering in detail in witing the
reviewer's questions that were not answered in tine for
t he subm ssi on because we had received the reviews
| ate. Ckay.

(Slide.)
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So this is our proposed protocol. It is an ex
vivo gene transfer of VRX496. This is the nanme of the
H V-1 based vector that we are proposing for Phase
clinical trials in HV-infected patient subjects.

VRX496 is an H 'V vector that contains an anti -
H V anti sense sequence. This antisense sequence is
about 1 kb. The protocol involves a patient subject
com ng in, undergoes | eukophoresis, the T cells are
I solated, and then the T cells are exposed to VRX496.
The cells then are expanded at the University of
Pennsyl vani a cell processing facility and then undergo
rigorous QC testing. Inportantly, one of the rigorous
QC testing points is that we would performa Tagman PCR
assay on VSV-G DNA and show that the final cell product
does not contain any VSV-G DNA present in the product.

After C release the cells are then basically
I nfused back into the patient.

(Slide.)

This is the structure of VRX496 and its anal og
vector 494. This is the | aboratory grade version of
496 and the difference between 496 and 494 is that 494
contains a GFP coding region so that cells transduced
with 494 mark up green and we can use it for |aboratory
anal ysi s.

In contrast, clinical grade vector does not
encode for any proteins and the only sequence that is

not derived fromwild type HV is a small 186 base pair
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mar ker sequence that does not code for anything derived
fromGP that we use to determne cells that are narked
with the vector by Tagman PCR

So the vector, VRX496, is derived fromthe
prot ot ype nol ecul ar cl one, pNL4-3, and the conponents
fromwhich the vector was constructed are shown. W
have a 5 region, a region fromthe central polypurine
tract. The antisense region is derived fromthe 5 end
of the env, which is flipped in the reverse orientation
Into the vector construct. W also have a region from
the RRE that also contains a splice receptor site. A
di sposabl e GFP nar ker sequence as wel | .

What is inportant to note is that the
antisense is expressed only -- it is tat and rev
dependent. That neans the genomc RNAis only
expressed in cells that are infected wth wild type HV
because it is |located upstreamof this nmajor splice
receptor site. This is what we have found that
makes thes vectors very, very effective.

(Slide.)

Ckay. Some of the safety features of VRX496
for gene transfer. W believe it is the safest
approach for gene transfer in HV infected pati ent
subjects using this type of vector because no new
sequences are introduced into the patient. The vector,
except for that snmall disposabl e marking sequence, is

entirely derived fromw ld type HV and patients that
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woul d be treated during this protocol are | adened with
wild type -- with the wild type virus.

VRX496 cannot produce a novel pathogenic virus
since the vector is a whole derivative of wild type
H V. Any reconbi nati on event that woul d occur between
the vector and the wild type could not produce a virus
that is nore pathogenic than the wild type virus
I tsel f.

What | amtal king about here is the vector
itself and | am not discussing about any VSV issues
which I will talk about later. Ckay.

Al'so, in addition, our vector antisense
payl oad is expressed in a targetable manner. The
anti sense payload is both tat and rev dependent and
thus is expressed only after wild type HV infects
vector containing cells.

In addition, our vector does not contain any
het er ol ogous vol pronoter sequences. It is entirely
derived fromw ld type HV. The bottomline is that we
are not really introduci ng any new sequences in the
patient other than what is already there and the vector
Is entirely derived fromthe wld type virus.

Al so, what we found very recently is that the
anti sense payl oad appears to decrease vector
nmobi | i zation to cells and | will show data for that in
alittle while.

Expression of the anti -- envel ope antisense
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results in decreased infection of nobilized vector
genones.

Al so, our vector contains not a triple, a
single stop codon in gag, which basically creates a
friendship nutation and a stop codon downstream So if
reconbi nation with wild type or hel per shoul d occur
downstreamfromthis stop site a nonfunctional gag pol
open reading frane would result.

(Slide.)

So this is the possible -- we have just
schematically drawn the possible events that could
occur between the vector and the wild type in ternms of
reconbi nation. For exanple, as its well known,
reconbi nati on occurs at the RNA | evel where reverse
transcriptase nakes the junp in order to reconbine with
a co-packaged strand of RNA

One exanpl e of a noninfectious particle that
I s produced through reconbi nati on between the vector
and the wild type is reverse transcriptase nakes the
junp at exactly upstream of that gag stop codon,
resulting basically in a nonfunctional gag pol open
reading franme in the reconbinant. That neans that this
reconbi nant woul d not be infectious.

| amnot going to take you through all this
but really the overall conclusion here is that
basically the result of reconbination between the wld

type and the vector results either in a noninfectious
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reconbinant or wild type HV. Even if the vector --
even if the wild type virus could sonehow pick up the
anti sense payl oad and reverse orient it back in, still
the result is wild type virus. It is not a new virus
of unknown pat hogenicity.

(Slide.)

So let nme tell you a little bit about the
packagi ng construct, which we call VIRPAC. It is also
-- the actual plasmd is called VRX170. W use a two
plasm d systemrather than a three plasmd system which
Is coomonly used in the field. W have found that our
two plasmd system produces three -- at |east threefold
hi gher titers than the comonly used three plasmd
systemin 293 cells.

This is inportant because during our
di scussions with the FDA the history of the cell Iine
becane very, very inportant. So we decided that
because the history of 293 cells can be readily
established in contrast to 293 T cells, we have opted
to use a transfection procedure that uses 293 cells and
not 293 T cells. So in that situation we get better
titers with VI RPAC.

So instead of physically partitioning the
envel ope and gag pol structural open reading franes,
what we have included in VRX170 is a transcriptional
partition of structural envel ope genes. Wat we have

I ncorporated are core sites both upstream and
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downstream of the two, you know, determ nant open
readi ng frames for envel ope and gag pol. So we feel
that this helps alleviate concerns of safety that one
may expect froma two plasm d system because we are
transcriptionally partitioning the envel ope away from
t he gag pol open reading frane.

Al so, what we have done in VRX170 i s codon
degener at ed vari ous sequences in order to decrease the
l'i kel i hood of reconbination but what | want to stress
here is what is inportant in the use of H V-1 vectors
in HV-infected individuals, what is really inportant
I s whet her VSV-G reconbines and forns a VSV-G RCR

This event where gag pol is linked to the Itr
Is already anply present in HV infected individuals.
So the event that we really have to be worried about
and we have focused a |lot of our attention is whether
VSV- G basically can becone incorporated i nto RCR and
whet her we can in our final preparation show that there
s no VSV-G sequences avail able for that putative
reconbi nati on event to occur

(Slide.)

So there was a question by one of the
reviewers is where are the plasmd raw material s
produced. W produce both the plasmd raw naterial s
and the purified VRX496 vector at VIRxSYS clinical
vector production facility using G GW conditions.

The cell processing on the other hand is
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perfornmed at the University of Pennsylvania hospital's
clinical cell processing facility, also using C GW

conditions, and that is under the auspices of Dr. Carl

June.

(Slide.)

When we produce these vectors, and | am not
going togoin -- thereis notine toreally gointo

t he production on protocol in the manufacturing process
but basically, in brief, it involves cell factory
production of a bul k harvest that then undergoes
ultrafiltration, difiltration, benzonase treatnent and
then final columm chromatography before it is
formulated in a bag and it can be stored at -20, for
six nonths at -20 degrees C.

The vector basically that we have used here is
VRX494 and we can show that this vector can transduce
primary human CD4 T cells with very, very high
efficiency. The way that this transduction was
acconpl i shed was a single dose of vector at an MJ of
20 in conjunction wth imobilized CD3 and CD28
anti bodies. Then once the cells were transduced, they
were cultured in these antibodies and IL-2 and two
weeks later we performed FACS analysis to determ ne the
per cent age of transduced cells. W found an
extraordinarily high I evel of transduction of these
cells. W can routinely get anywhere between 90 and 98

percent transduction efficiency with this class of
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vect or.

(Slide.)

So one of the advantages -- there was a
reviewer's comrent regarding the use of murine | eukem a
viruses instead of HV vectors. One of the advantages
of using HV vectors is that with a single dose of
vector, right, at one tine you can acconplish this high
| evel of transduction efficiencies. M understanding
of the literature is that you either have to multiply
transduce or prestinulate the cells extensively to
achi eve that |level of transduction with an M.V based
system

After transduction of the cells we anal yzed
various paraneters of the cells to |look for stability
of vector transduction and were there any toxic effects
on the cells. This is an arbitrary scale here but it -
- and it designates dependi ng upon what we are | ooking
at here. Cells transduced at a very high | evel of
transduction efficiency are EG-F positive essentially
al nost to the 100 percent |level and remain so during
the course of the ex vivo expansion period, which in
this case is 29 days.

When we | ooked at the vector copy nunber by
Tagman PCR, we found that the copy nunber in these
cells also remai ned very, very stable during the
course of the experinent, about nine or so during the

29 day peri od. And this stability is really
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remar kabl e when you think about it because this copy
nunber i s remaining stable even when these cells are
expandi ng over 1,000-fold in culture. So this is the
fold | evel of expansion of transduced cells in blue
here conpared to untransduced cells in red and you can
see simlar |evels of expansion occurring and no real
appreci able differences between the expandability of
cells that contain the vector and cells that do not
contain the vector. So the vector does not appear
to be toxic and it can transduce primary human T cells
wi th very high efficiency.

(Slide.)

Now we take these cells directly. W do not
select for these cells at all and then sinply challenge
themwith wild type HV. In this case we use an L4-3
strain and here we use an MJ of .001 but we used
various MJds. And as you can see here is that while
control cells that do not contain the vector are not
transduced replicated wld type HV very well. There
was one, two, three log inhibition of wild type HV
replication in the cells that were transduced wth the
vect or. When the cells are transduced to sufficient
| evel s we do not see any breakthrough occurring.

(Slide.)

Al so, what is very interesting is that when
you | ook at the frequency of CD4 expressing cells in

these cultures, while cells that do not contain the
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vect or downregul ate CD4 expression during the course of
the culture period, this dowregulation is a result of
productive H 'V replication that results in the
expression of nef, VPU and gpl20, resulting in CD4
downregul ation. So the frequency of CD4 expressing
cell is a marker, if you |like, for the nunber of cells
that are productively infected with HV and in this
case nore cells here are productively infected with HV
because they are downregul ating CD4 as conpared to
cells that were transduced with the vector.

As you can see here, there is no significant
decrease in the nunber of CD4 expressing cells in the
transduced cells conpared to the control cells.

(Slide.)

W have al so tested various strains of H V.
What we have done is transduced primary human T cells
and then chall enged themeither with prototypic X4 and
X4 strain of HV, an R5 prototypic strain, and R5
primary stain of H'V, and then | ooked for the ability
for the virus to replicate during the course of, |
think in this case, about 19 days. These are all the
sanme tinme points and the sane scal es.

And so what you can see here is that while the
nock transduced cells that are depicted here in red
replicated the wild type virus to predictable |evels,
the vector containing cells strongly inhibited the

replication of the virus no nmatter whether it was an X4
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type or strain of virus or an R5. Interestingly, we
did find that protection against an X4 type of strain
was better than RS strain and this would be predictable
based on the anti sense sequence since the antisense
payl oad that is present in the vector targets an X4
strain and not an R5 strain but as you can see here
still because the antisense is about 1 kb it still
inhibits the R5 strains at |east two | ogs.

(Slide.)

As we nove forward towards the clinical trial
we did a conparability test between VRX494, which is
the | aboratory grade vector that expresses G-P, and
al so VRX496, which is the vector that basically has
only that snmall 186 base pair sequence as a narker
sequence, and we transduce the cells of various MJs,
Tl cells, and then challenged themwith wild type H V.

As you can see, the wild type HV cultures
grew to predictable levels while both the VRX494 and
496 conparably inhibited wild type HV replication.

(Slide.)

The next thing that we did was in
col l aboration with Carl June and Bruce Levine at the
Uni versity of Pennsylvania, is that we produced the
vector at patient scale at the |evel that would be used
for one whol e | eukophoresi s transducti on procedure.

So we nade patient scal e vector and transduced

the cells and then | ooked for various paraneters of
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toxicity that may indicate that the vector was toxic to
t he cells. In red in each of the slides those are the
nmock cultures. These are cells that do not contain the
vector. Wile the blue squares are cells that contain
t he vector.

As you can see, when the nock and the
transduced cultures were conpared for doubling tine,
there were no appreciable differences. Wen the
viability was conpared during the course of expansion
there were no appreciable differences.

Wien we | ooked at the cell size difference
bet ween the nock or the transduced cells during the
course of expansion there was no significant
di fference.

Al so we | ooked at various cell surface markers
and what you have to do here is you have to conpare the
first blue bar wwth the first red bar that woul d be day
seven transduced conpared to day seven nock and then
you conpare the day 11 transduced conpared to the day
11 nock.

And if you | ook at each doublet you wll
notice that there is no real significant difference
bet ween the expression of these surface markers when
you conpare nock transduced cells or cells transduced
with VRX496 at the clinical scale.

(Slide.)

What we then also did is took this clinica
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| evel scale transduction and then took a sanple of it
and then challenged it with wild type HV to see if the
cells could resist wild type -- productive wld type

H 'V replication. And as you can see here, all the
control cells replicated wild type HV very well. Over
two logs of inhibition of wild type H'V was seen with
the vector transduced cells. W were rather happy with
t hat because when you | ook at the copy nunber of the
vector in these cells it was an average copy of about
six per cell, which falls wthin our specs. Qur specs
are between one to ten.

(Slide.)

So what we have now done nore recently is
taken C4 T cells fromH V infected donor, transduced
the cells with VRX496, and | ooked for various
paraneters. In this case we are | ooking for toxic
effects and toxic effects is neasured by the |evel of
cumul ative cell expansi on when we conpare nock
transduced cells conpared to VRX496 transduced cel | s.

As you can see during the period of expansion
here there was no significant difference between nock
and vector transduced cells. There was a question by
one of the reviewers asking about the relative
transduction efficiencies of normal CD4 cells conpared
to HV infected C¥4 cells. W have a very small n here
but we have seen an average three copies versus two

copi es, which we do not think is an appreciable
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di fference given the very small n size that we have.

(Slide.)

Ckay. Now what we did is took that cell that
were -- these cells that were transduced -- those cells
froman HV infected donor that were transduced wth
VRX496, expanded and then all frozen down, right, just
like in a procedure that would occur into the clinic.
Then we thawed the cells and grew out the cells in
I mmobi i zed CD3, CD28 and IL-2 and | ooking at it for
t he endogenous virus to replicate in these cells.

Ri ght ?

And what we found is that while the nock
cells, the virus -- you know, this is the endogenous
virus fromthe patient -- grew extrenely well after the
four and the growth in vitro there was a two | og
i nhibition of virus replication fromthe vector
containing cells. W do see this bunp occurring, this
br eakt hr ough occurring, and I wll describe that just
In a nonment.

W generally see this bunp when we basically
have copy nunbers in the one to two range. Wen you
have copy nunber -- an average copy nunber in the whole
range, four to six or so, you do not see this
br eakt hr ough effect.

(Slide.)

What we al so did on these cells that were

transduced with the vector derived fromthe single HV
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I nfected individual, basically we | ooked for CD4
expression on the cells. And while in the nontreated
control cells we saw 40 percent of the cells expressing
CD4, alnost twice as many cells were expressing CD4 in
the cells that were treated with VRX496, indicating a
sel ective resistance to productive HV infection by
cells that are transduced wth the vector. So we were
rat her excited about this.

(Slide.)

Ckay. So now we wanted to | ook at nore
cl osely about this breakthrough phenonenon and the way
that we analyzed this is by taking the supernatant from
various tinme points fromboth the transduced cell
cultures and the nock cultures and then | ooked for
dupl ex RT/PCR for the types of RNA that were present in
t he supernat ant.

As you can see here, for exanple, this is the
nock of day one and this is the vector containing cells
of day one, right, nock vector, nock vector, nock
vector all the way through until you increase to day
16.

Now t he dupl ex PCR involves two sets of
priners. One set of priners specifically detects wld
type HV, right, and the other specific set of priners
detects vector, right. And as you can see in the nock
cultures during the course of virus replication we are

detecting wild type HV. But what is interesting is
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that during this viral breakthrough we are seeing the
sel ective packagi ng of vector in these cells.

So what we are seeing, in fact, is that
qualitatively nost of this p24 that is comng out here
I s vector genones being packaged into the supernatant.

Ckay. Now the question is does this vector --
nmobi | i zabl e vector -- does this packaged vector, does
it nobilize into cells? Can it effectively transduce

naive T cells? And we have found that it is very

difficult. It is very inefficient to transduce T
cells. 1 will show you the next slide.
(Slide.)

W have done simlar RT -- DNA PCR now | ooki ng
at cells that were transduced with the vector. So
these are the cells that have H 'V and vector, right,
and these are the nock HV cells and this is a DNA PCR
of the cells that were transduced with a representative
of that supernatant. And while you can detect wld
type H'V, you can see that by this assay we coul d not
detect the vector.

So what we did is by this gel PCR nethod
because we coul d not detect vector, we undertook to
take Taqman DNA PCR on these cells and what we found
was is that, in fact, there was a very |ow | evel of
nmobi lization and it reveal ed that 40 copies of the
vector nobilized into primary CD4 T cells per 10, 000

cell s anal yzed.
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So the conclusion is fromthese experinents is
that this vector VRX496 can nobilize but very, very
poorly. Ckay.

(Slide.)

W | ooked nore extensively about the
nmobi | i zation of this vector into a nore sensitive cel
type, M4 cells, and what we did here is we took either
primary CD4 T cells or Tl cells and took cells that
were either untransduced, right, or transduced with a
vector that did not contain the anti sense payl oad or
cells that contained VRX494, which is the sane vector
that contains the described anti sense payl oad. W
chal | enged those cells at an MO of .2 and then took
t he supernatant and assayed themon M4 cells and, as |
said, it is a very sensitive cell to pick up HV
replication.

And what we found is that the control shows
there was no nobilization events. The -- while the
VRX430 that did not contain payload, you could barely
detect sone |evel of nobilization. Wat was
I nteresting was that when the vector did contain the
anti sense payload, the nobilization |evel went down
and we have done this experinent many, nany tines, and
this data remains very consi stent.

(Slide.)

Ckay. W further |ooked at the nobilization

events in vivo and this was in negotiation with the FDA
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to | ook at two questions, whether nobilization occurs
and what type of nobilization occurs. Are there any
adverse nobilization events occurring? R ght? For
exanple, if the vector nobilizes weakly, does it

nmobi lize just the CD4 cell or can it now infect another
cell type?

So what we did is we undertook this
experiment. W isolated hunman CD4 T cells and divi ded
It intotw lots. The first lot we transduced with
VRX494, which is the vector that expresses EG-P. Then
we constructed anot her vector which we swapped out the
EGFP for EYFP. So we could discrimnate between cells
transduced between the yellow fl uorescent protein
vector and the GFP vector. And then m xed in back CD -
4 PBMCs, which include B cells as well. And then
I njected these cells intraperitoneal back into m ce.

Now i f a nobilization event occurred from CD4
to C4 cells then you should see doubly positive
stained cells. R ght? However, if an adverse event
occurred, say nobilization froma CD4 cell of a green
or yellow vector to CD19 cells, for exanple, these
cells, then you woul d see either green or yell ow
fluorescence in these cells which you could
di scrimnate by FACS.

(Slide.)

So had groups of five animals and this is a

representative of the data. And we showed t hat
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basically in vivo in this nouse nodel that VRX poorly
nmobi | i zes fromCD4 cell to C4 cells. So these are
cells that are expressing GFP or YFP but are not
challenged with wild type HV. Right? And as you can
see there are no significant double positive events.
This is the |l evel of background that we typically see.

Right? Wiile in the cells that are challenged with
wild type HV at a high MJ of .2, we find that we can
detect sone nobilization events, double positive cells,
I ndi cative of sonme nobilization is occurring.

(Slide.)

However, when we | ooked at CD18 cells, right,
whet her there was an adverse nobilization event
occurring, in the noninfected cells, this is the
background here, we do not see any doubl e positive
events. And what we are |ooking for here is CD19 and
EG -- or EGFP or EGYFP doubl e positive cells. No
events here and no events here. It is actually |ower
t han the background.

So what we can clearly say is that VRX496 is a
vector that nobilizes poorly but it does not nobilize
adversel y.

(Slide.)

Again in negotiation wth the FDA we have
performed sone safety and biodistribution ani nal
studies using SCID-hu mce. W think that the SC D hu

nouse systemis really the best aninmal systemto | ook
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for potential adverse safety events and the reason for
that is that you have the ability to inject human cells
that contain your candi date vector into a nouse that is
not i nmunoconpetent and these cells then can survive
for a long period of tinme and die off naturally, right,
giving anple tinme for any adverse event to occur

Now t he adverse event that we are really
| ooking for here is RCR autononous nobilization into
nmouse tissue. That neans is that if there is sone sort
of strange event that woul d occur between the VSVG and
the vector to give nobilization events into nouse
tissue, this assay would pick it up. So let ne
descri be to you the assay.

W isolate human T cells and then we transduce
those cells with our candidate vector. These cells are
then injected i.v. at very high dose into the nouse.
The cells then distribute throughout the animal. W
then kill mce and isolate over 10 organs and then | ook
at those organs at day two, day 30 and day 91 for the
presence of vector in the various tissues.

Now at day two obviously you woul d expect that
all the tissues would contain vector because the cells
are there as well but during the course of tinme these
cells die off, right, and so if you see the presence of
a vector sequence -- so the adverse event would be is
I f you woul d see the presence of a vector signal and

not the presence of a signal to a hunman gene. That
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means that the vector has nobilized into the nouse
tissue so let ne repeat that again. The RCR event
woul d be indicative if you woul d see a positive vector
signal in the nouse tissue and not a positive human
signal, which would be indicative of residue of human
cells in that aninal.

So to detect hunman cells we are using PCR
prinmer specific to the gene. It is a honeodonain type
of gene. It is a housekeeping gene present on
chronmosone 12. The reason why we chose this gene over
beta actin is the honol ogy of beta actin between nouse
and human is 100 percent. You need to have sonething
to discrimnate between nouse and human cells and so
this -- the prinmers to this gene that would effectively
di scri m nate between nouse and human.

(Slide.)

So the first thing that we did is we wanted to
see whether nouse cells to the point of the reviewer's
comment coul d be transduced with our vector because if
t he nouse cells could not be transduced with the vector
there is no point in doing this assay. So what we did
I's we took nmurine henopoietic cells and basically
transduced with our vector. These are the controls and
these are the cells transduced with the vector and we
anal yzed them 13 days after transduction, with
incidentally a very low MJ of 2 and we find a very

hi gh | evel of transduction, over 70 percent of the
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cell s.

There is no question that nmurine cells can be
transduced with these class of vectors and so if an RCR
I's present it should have the potential to infect nouse
cell s.

(Slide.)

So what | amgoing to do nowis | amgoing to
show you representatives of the data. First for day
two and then I amgoing to show you a sunmary table and
for day 30 a summary table and then day 90 in a summary
t abl e.

But first | amgoing to tell you about -- a
little bit about the assay. The assay is a DNA PCR
It specifically identifies the Gtag sequence, that 186
base pair sequence that | nentioned previously, and
basically the sensitivity of this assay is 50 copies
per mcrogramof DNA So, for exanple, in this anim
here we took the spleen and we have three reactions
here of one mcrogrameach. And in this third sanple
here we spiked in 50 copies of our control DNA into the
sanpl e and the sane here.

(Slide.)

So what we can showis that we can anplify 50
copies. This validates the sensitivity of our assay.
However, in this group of mce, these are the control
C4 T cells, that neans that these are mce that are

injected with cells without the vector, right. There
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Is no signal present in the unspi ked sanples. This is
our positive control for our positive PCR control right
here and these are the markers. kay. So in the
control group aninmals basically they do not contain --
the cells that do not contain the vector, we do not see
any positive vector sequence.

(Slide.)

However, when you anal yze the mce day two
post-injection of cells that were transduced with the
vector, the mce injected with VRX transgene CD4 T
cells, we find that, you know, a great najority of the
sanples light up so these are the spiked controls.
These are the no spi ked sanpl es and you can see a very
strong positive signal for vector. This is the
control

Now whenever we see a positive signal for
vector, we then | ook for huCART expression to see
whet her that signal is due fromvector that is
nobilized or is a signal due to just the T cells that
contain the vector, human T cells.

(Slide.)

So again we have a huCART PCR priner set that
effectively discrimnates between nouse CART and human,
right, and when we take those sanples we get a positive
band. That is the sensitivity of the assay.

(Slide.)

So now a summary of the day two data is as
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follows: W have four groups of animals. G oup one
animals contain -- are injected with nedi umonly.

Goup two animals were injected with cells that did not
contain the vector. Goup three aninmals were injected
with a | ow dose of VRX496 transduced cells. And group
four were injected with a high dose of VRX496 cells.

As you can see in the various tissues that we
tested, we have here a panel of ten tissues, heart,
testes, ovary, liver, |lynph node, blood, tail, spleen,
| ung, you can read that for yourself. Basically you
can see in every case we saw a positive signal for
vector and you would always find a positive for huCART,
denonstrating that that signal that we see there is due
fromthe human cells and not due from an adverse event.

In sone cases we find that PCR from bl ood was
alittle bit problematic mainly because of tissue
sanpl e si ze.

(Slide.)

Now t he next set of aninmals are the mce taken
at day 30 post injection. So these human cells were
I njected and 30 days later we then killed the ani nal s.

And a pattern is starting to show W are starting to
see that, in fact, the cells -- the human cells that
are in the animals are starting to die off. So you do
not detect vector signal anynore in sone of the
animals. So in this animal, this tissue sanple of the

tail you can see that this is the spike control but
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off and with it the vector signal.

In sone aninmals you still see the vector
signal and so what we do in this circunstance is
anal yze these sanples for huCART to see whether that
signal is due fromthe human cells containing the
vector or an adverse RCR type nobilizable event.

(Slide.)

And again in every case that we find our
vector signal we find that the tissue sanple al ways
anplifies the huCART human cel |l band.

(Slide.)

And the summary of the day 30 data is as
follows: Now you are seeing many nore cells are
negative for the vector, right. Sone cells are stil
positive for the vector. But in every case where the
vector signal was seen the huCART signal was seen as
well. Again we have problens with blood in terns of
sanpl e size but the results are, you know, very, very
consi stent.

(Slide.)

And, finally, nowthe day 91 data and
basically by this tinme nost of the human cells have

died within the animal and so this is a typical result

27

that we see here. These are the spiked control s again.

These are the sanples and you see no signal present.

(Slide.)
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And the summary of the data is that everything
was negative except for four independent tissues in
four different aninmals that were positive and these
bands were extrenely light. Wat we did then was again
we took those and perforned huCART anal ysis and again
we coul d detect the huCART gene.

So what we have seen is that we have seen no
adverse nobilizable events occurring in all the animals
studied to date fromthe day two to day 90. That is
the summary of the data.

(Slide.)

So now a brief sunmary of the proposed
clinical trial. Qur proposed clinical trial is now
that we are selecting patients that are failing or
di sconti nued HAART t herapy and we -- what we have now
done is to say that if a patient is show ng virologic
failure and can enroll into the study, he can enroll --
he or she can enroll into the study and keep on the
same regi nen that that patient subject is on as long as
they do not change their reginen. So to avoid any
et hical issues.

So the patient has no opportunistic
I nfections. W have now at the suggestions of the
revi ewers narrowed down the CD4 count range from 200 to
600 but we have still maintained that viral |oad of
greater than 500, which is denonstrating virologic

failure.
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W are going to enroll up to 24 patients, 12
will be, you know, in the actual study. The patients
will come in. Their cells will be isolated. And then
the cells will be exposed to a vector. The vector has
been previously produced by the nethods that | have
descri bed incorporating benzonase and chromat ogr aphic
and ultra filtrating/difiltration schenmes, which wll
then be @ d prior to transduction of the cells.

And we have an extensive panel of QC tests
both on the vector and on the cells.

After the cells are expanded and they are
rel eased by QC, they will then be introduced into the
patient in a dose escalating manner. The trial is
divided into four escal ati on doses, 10° three by 10°
and 10'° and three by 10°. And what we would like to
dois to start off at the |l owest dose with a single
patient, run that patient all the way through the 28
day cycle, and then if there is no adverse, everything
| ooks fine, then we would enroll the next two patients.

And then after that we will enroll concurrent three
patients at each dose.

Both the vector and the cells undergo
extensive QC testing but the only one that | really
want to describe today is the testing for RCR, for VSV,

because | think that is the pertinent issue.

(Slide.)

So here is RCRtesting that we will perform
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and we have perforned on transfected 293 cells and our
vector product. This is before transduction of the
cells. So we would test both the end of production 293
cells, that neans the cells that were transfected wth
the vector and the hel per, and the bul k harvest. That
Is the supernatant that is taken fromthe cells after
transfection.

The RCR assay is that we woul d take, let's say
t he bul k harvest here, infect HO cells, 300 nls of
vector of supernatant wll be tested, and then we would
passage those cells for six passages and then in the
final sixth passage we will use Tagman PCR on the
supernatant to detect for any potential RCR using HV
gag and VSV-G pri mers.

Ckay. And what we have found during
validation of this assay is that we can detect by
Tagman PCR a wild type HV that is 100-fold less fit
than wild type. So what does that nean? W can take
one infectious unit of HV, take it through three
passages and detect it by Tagman PCR

W will not only do three passages. W will
do six passages and fromthat final anplification
passage then use Tagman PCR to detect where there is
any virus present in the supernatant. The sensitivity
of our assays for H 'V gag is one copy per 10,000 cells
or one copy per reaction, which is generally 10, 000

cells. For VSV-Git is ten copies per 10,000 cells.
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W also at the sane tine test the end of
production 293 cells and again we are co-cultivating on
HO cells because there is no wild type HV here. That
is why we are using H9 cells. And we will take 108
cells and basically co-cultivate it with HO for the
first passage and then take the HO cells through six
passages before al so taking that supernatant and then
assaying it by Tagman PCR for gag or VSV-G

So if the results are negative there are no
VSV or gag detection, we will release the vector for
transduction pending other C tests. There is a whole
battery of them Although if there is a positive
result, obviously we would not release it. W would go
ahead and characterize what is going on.

(Slide.)

The cell processing will be perforned at the
Uni versity of Pennsylvania and a rough schene is
depicted here. Basically the patient subject cones
into the clinic and undergoes | eukophoresis and then T
cell selection. The cells are then transduced with the
vector in the presence of immobilized CD3 and CD28
beads. The beads are renobved by a magnet. The cells
then are washed and concentrated, fornulated in a bag
contai ning DSMO and frozen.

During the period of freezing the cells
undergo QC testing. |If the cells pass QC testing with

the cell tests then they can be rel eased for infusion
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into the patient.

(Slide.)

And so this is the RCRtesting for the
transduced T cell product. Wuat we will dois we wll
take our ex vivo transduced and expanded T cells, take
t he supernatant and then do basically two assays. The
first assay will be a biologically RCR assay where we
now take the cells and infect 293 cells. W do not
I nfect HO cells because these T cells are already
infected with HYV, right, so we are infecting a cel
line that is not permssive for wild type HV but would
be perm ssive for VSV pseudotype version of H 'V because
of the broadly tropic nature of the VSV envel ope
pr ot ein.

So we woul d take the required anount, infect
the cells, passage it for six passages, and then
perform Tagman RT/ PCR on the supernatant. W know t hat
the 293 cells are readily infectable with the vector.
W think -- we have chosen 293 cells because we know
that these cells are readily transduced with a vector

We know that we can produce the vector fromthese
cells so the entire cycle of viral replication can be
accounted for with 293 cells. That is why we use them

Ckay. In addition to the biological RCR
tests, we will also take the supernatant directly from
t he expanded cells and then directly do RT/PCR, right,

and | ooking for VSV-RNA. |If there is any residue of
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VSV-RNA that is present in that supernatant, if we
detect it, we would not rel ease that vector product.

Now for the transduced cells we would take the
transduced cells, co-cultivate it wth 293 cells, and
then again for six passages, then | ook by Tagman PCR on
the anplified supernatant by VSV and gag priners. W
will also at the sane tine take the transduced cells
and then do a DNA PCR using VSV-G priners, right. If
we detect any signal here, our sensitivity here is very
sensitive, one copy per 10,000 cells, we woul d not
rel ease that product for clinical trial.

So the way that we address the VSV issue is
that our final product will not contain any VSV
sequences that will be capable of reconbining either

with the vector or wwith the wild type virus.

(Slide.)
Ckay. So patient nonitoring. |In your bookl et
you have got the updated protocol. | amjust giving

you a snapshot here. Basically at day 28, which is the
I nportant date for dose escalation, we will do such
studies as T cell counts, differential viral | oad.

What that neans is |ooking at the plasma for both
vector and wild type HV genonmes. W will do

I mmunol ogi cal assays. W will look in the RNA for VSV-
GRNA in the plasma. W will for VSV-G anti body
response. At the advice of Dr. Markert we wl|l

performal so a TCRV-beta diversity analysis to | ook for



© 0 N o g b~ w N P

N N N N N N NN P P P P P P P P P P
~ o o A~ W N P O © 0o N o o~ w N -+ o

34

the repertoire diversity. And also we will do various
hemat ol ogi cal and chem stry assays.

The dose escal ation schene is as follows, and
one revi ewer asked about the difference between 28 days
and six weeks. Wat we will do is the patient will be
nmonitored periodically during this 28 day period and
t hen when these sanples are obtained they will be
assayed and then reviewed by the data safety nonitoring
board in a 14 day period and then they will decide if
they will authorize dose escal ati on.

The reason why we chose 28 days, and this is
referring to another question, is because CD4 T cells -
- there are two types of T cells, long-lived and short -
lived. The ones that are short-lived are the activated
cells and they generally survive for 14 days. W would
predict that if there was any real adverse event that
woul d occur as a result of infusion of the vector
containing cells that, you know, it woul d occur sooner
rather than |ater, and that is why we chose this type
of dose escal ati on schene.

(Slide.)

Ckay. So for patient subject nonitoring
| ooking for the potential adverse events and
toxicities, these are sone of the points to keep in
mnd. W will -- it would trigger an event if a
pati ent subject experiences a precipitous increase in

viral load of .5 logs or greater. |If this occurs, the
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viral load will be followed for up to seven days to
determne if the increase is a sustained result. If it
Is, then we will enroll another -- we will expand that
dose level to see whether it can be seen in two of the
pati ents.

The sane thing for CD4 T cell count. |If the
patient experiences a 50 percent or greater decrease in
CD4 count we will again followit and then this will be
reported to the DSMB and then they will deci de whet her
to stop the trial or to expand the dose.

However, in the case of VSV-G RNA, if we
det ect sustained detection of VSV-G RNA, we will then
stop that patient. The patient will undergo aphoresis
and then we wll look for that patient, whether there
Is a virological RCR present. |If there is a single
bi ol ogi cal RCR depicted in any patient, we wll
I mredi ately stop the trial

Al so, here this is about the grade 3 greater
or toxicities and we will nonitor for those and again
everything wll go through the DSMB which we are
presently instituting.

(Slide.)

Again this is alittle bit about the dose
escal ation schenme. You have a patient. |If thereis
one patient that denonstrates toxicity in the group of
three then we will treat another -- not another, three

patients. |If there is toxicity in tw or nore of those
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patients then we will stop the trial. |If there is not,
then we will proceed to the next dose level and that is
how we wi Il proceed through the trial

(Slide.)

So, in sumary, we have shown that our vector
can attain very high transduction efficiency in primary
C4 T cells. The vector transduced cells can
significantly inhibition HV replication in these
cells. W believe it is the safest approach for the
use of HV vectors since the patients are al ready
| adened with wild type virus.

I mportantly, we will have very stringent
rel ease testing criteria. No VSV-G sequences wll be
present in the cell product that could reconbine to
formsone sort of RCR

W have found that our VRX vector weakly
mobilizes to C4 T cells in vitro in a SC D hu nouse
nodel but it does not nobilize adversely. It nobilizes
fromCD4 to CD4 and not to another type of cell.

W have seen no adverse events in our safety
and biodistribution studies in our SCI D nouse nodel s.
Qur clinical protocol is targeted to H 'V patient
subjects that are failing HART. And our clinical
trial is a Phase | clinical trial. Safety is the
endpoint here and it will be conpl ete when we
denonstrate no adverse events. No precipitous

sustai ned increase in viral |oad, no precipitous
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sustai ned decrease in CD4 T cell count, no RCR or other
significant toxicity associated with the vector.

(Slide.)

So | would like to thank ny col | aborators.
First of all, I would really Iike to thank all the team
at VIRXSYS. They really are a bunch of talented
people. They have really pushed a | ot of this research
within a very, very short period of tine and | feel
very grateful to have them on board.

Particularly I would like to thank Yung Chang
who has been wth nme fromday one and al so Tony
Pascarel li, our CEO

Also, | would like to thank our coll aborators
at the University of Pennsylvania, Rob Roy MacQG egor
who is the PI; Carl June, who is also a co-sponsor of
this protocol; and | would Iike to nention Bruce
Levine, who has been great in terns of cel
processing; Richard Carroll who has hel ped us with the
primary chall enge experinents; and al so Peggy Bennett
who has been interacting with TheraSol utions, which is
a conpany |located in Rockville, which is helping us
coordinate the clinical trial

So that is it. Thank you.

DR. M CKELSON: Thank you, Dr. Dropulic.

Wil e everybody is readjusting to the |ight,
Dr. Aguilar, would you like to start with your

comrents, please?
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Thank you very much, Dr. Dropulic. Just take
not es.

DR AGUI LAR- CORDOVA: So | guess | would Iike
to start by commendi ng the investigators for taking the
pl unge and obvi ously goi ng through a trenendous anount
of work in devel oping this new vector platform

Il will Iimt ny conments or concentrate ny
comments primarily on the product. That was the nmgjor
reason that | thought that this was novel enough to
warrant full discussion even though the investigators
have cone previously to get sone ideas on this
forthcom ng study.

And the -- sone of the issues that | wll
bring up just highlight the difficulties that cone
about in followwng with this particular lentiviral
product. | would, first of all, caution the
I nvestigators that with the full statenent that no new
sequences are included into this study since not al
H Vs are identical. Cearly there are sone that are
macr ophage trophic, sone that are |ynphocyte trophic,
and even within those caveats there are differences
bet ween speci es, thousands that have been denonstrated
t hroughout the country. NL4-3 is particularly virulent
in vitro although we do not really know what its in
vi vo phenotype m ght be.

And certainly reconbinants in the envel ope

section as you nentioned as a possibility would not
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necessarily generate the sane phenotype of virus as had
been previously found in whatever patient m ght be
enrolled in this protocol. And one cannot predict
what the addition of a novel viral phenotype in a
particular patient will bring.

Thus one can also, only with great
difficulty, say things that one can produce virus that
I's nmore pathogenic than the wild type found in that
patient. In fact, one can produce a virus that is nore
pat hogenic in a particular patient by reconbining with
anot her virus.

Now t he nobilization studies and the
difficulty wwth this whole process is that one can
easi |y assess by doing the RCR assays a full VSV
pseudotype lentiviral construct. Wat is nore
difficult to assess is a partial chineric vector, one
that woul d have only the VSV envel ope but not the gag
pol and thus not be nobilized by itself but may be
carried through and then nobilized in vivo and
reconbination in retroviruses has been well docunented
at the RNA level like you said especially since they
are deployed inside the virion. | think Dr. Howard
Tem n had showed that there is as high as say 10
percent reconbination frequency inside the virion.

So in your original proposal you had shown
that in 32,000 cells you had been able to detect 27

copies of VSV-G given the detection Iimts of your
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assay. And that was di sm ssed because it was not
detected in bioassay and thus believed not to be an
RCR  However, the bioassay is |ess sensitive and, as |
nmenti oned before, one may have partial reconbi nance

w t hout having full RCRs in your product but that would
still potentially generate a de novo reconbi nant in

Vi VoO.

The nobilization studies in the SCID mce are
al so not necessarily at the sane |evel of sensitivity
as your PCR so when one says that you can detect 50
copi es and you can standardi ze that to the human DNA
that you have, even though you can transduce the nouse
cells, even a full gag pol VSV vector or virus in a
nmouse cell may not necessarily replicate because it is
not just the entry that gets inhibited in the rodent
cells for the replication of the gag pol portion of it
and the ability to forma full virus inside the nouse
cell that may be inhibited as well. So the
sensitivity of using the SC D nouse nodel nay not be
sufficient.

| noticed, also, in your Tagman PCR, for
exanple, in table 3, when you were detecting nunber of
copies of plasmd per bacterium you detected only 65
or 133 copies per bacterium which seens rather |ow for
pl asm d copi es inside each bacterium and | was
wonderi ng whether that would correlate wth your yield

fromthose bacteriumor if that inplies sonething about
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your sensitivity of the Taqman assay.

The degenerate gag, rev and tat, which m ght
ultimately also end up in your -- in any potenti al
reconbi nant vector, it was not quite clear to ne
whet her your PCR detection systens that you were
proposing for release criterion and for assays, whether
they would be at all affected by the degenerate
sequences of that gag, pol and rev PCR

And even though you do give sone justification
as to why you are using the only two plasm d vect or
systemrather than the nultiple plasmd vector system
that is currently used with various other studies, it
appeared to nme that you could have cross over between
t he pol sequence and that only one illegitinmte cross
over at the 3' end of the VSV with the consequent
flanking of the ITR would yield to a virion that woul d
have a full context of a degenerate gag, pol, rev and
the VSV construct in it with an internal pronoter.

Most of your chall enge experinents that | saw
were using very, very low MJds, which are called MO,
and | am not sure what volune you are using, et cetera,
but the MJs of your HV challenge is in the | evel of
. 001, whereas your vector was we are sayi ng about 9
copi es per cell.

I was wondering if you had done those sane
chal | enge experinents at higher concentrations of HV

and al so how does that concentration of HV relate to
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the -- to what one mght expect in vivo not only in the
serum of the patient but also in the reservoirs that
are found in |Iynph nodes and other sites.

In figure 13 you show no dose response in that
situation so do you see a two dose response if the
chal | enge concentration is greater? And in -- and
will just nention the figures and perhaps you can
foll ow that.

In figure 19 you show that there was no
detection of the RCRs but what is the |evel of
detecti on because there were no positive controls and |
realize that there is a very -- that is one of the
difficulties of this whole systemis what is your
positive control and one wll not easily go and nake --
purposefully make a lentivirus wwth a VSV pseudotype as
a positive control but then that just raises the bar of
how to set up how many controls you nust set up into
this and | amnot sure that going into a SC D nouse,
that really increases your detection limts.

And in the detection of your RCRs in figure
22, as well as those before, you showthat in -- wth
the definition of one that you get for your positive
control, and that is based on the TCI D50 of wherever it
I's that you purchase that virus, the NL4-3 from Wth
that definition of one you were able to detect it after
three cycles of cell passages and you say that you are

I ncreasi ng your detection |imt by going an additi onal
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t hree cycl es.
But | would caution you that really the

limting factor there is the ability to have infected a

cell in that first passage because if you did not
infect the cell in that first passage you can passage
20 tinmes and you will still not detect it.

So the conclusions fromfigure 26 which was no
detection in the mce is not a strong concl usi on based
on the fact that you have not shown that replication
can actually occur within nouse cells. You have only
shown that it is able to transduce it.

In the ones that you have shown -- |ike, for
exanple, in figure 37 you showed that there is sone
mobilization. | think it will be of great inportance
to know what do those nobilized genones | ook |ike. So
do they contain exactly what the vector was originally
or do the nobilized genones show sone rearrangenents
t hat woul d be perhaps not expected.

And that m ght give you sone idea of what is
happening in vivo since within the patient one of the
strengths or one of the justifications of -- one of the
few justifications perhaps of using an HV lentiviral
vector woul d be you woul d have sone nobilization that
woul d gi ve you greater efficacy since the high | evel of
transduction that you are seeing in your C4 cells is
actually in the pseudotype VSV-G vector and you have

not -- or | have not seen the conparison that you m ght
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have if you were to use VSV pseudotype C type vectors.

And you showed us right now sone data with
fairly low nobilization using your env antisense but in
figure 39 | see that you had as much as 1.89 percent
with a double color nobilization after H V chal |l enge.
And that is quite significant, | would think, and
certainly sufficient to perhaps eval uate what kind of
genones are in there.

DR M CKELSON: Dr. Markert?

DR MARKERT: | would |ike to commend the
I nvestigators for maki ng a nunber of changes subsequent
to the subm ssion of our comments to right now There
have been many changes in the protocol. | wll go
t hrough a variety of ny comments where | would like to
have themin the record.

On the preclinical data | really did enjoy
seeing all the aninmal data included, in particular the
mce data, and | had a few questions that | still am
not clear as to the answers. And just the one for a
little bit of hunor, | do not understand -- |
understand the animal s who were wei ghed on day two all
wei ghed | ess and these, of course, were all the aninmals
that were sacrificed. So | do not know if there was a
sign over their cage that they were going to be
sacrificed and, therefore, they weighed less. | do not
know why. | do not know why all the animals that were

| ooked at wei ghed | ess than everybody el se.
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But the data -- it will be very nice -- |
mean, seeing as safety is so nuch of what one wonders
about is based on preclinical nodels, there are a | ot
of holes in the aninmal data and it does say that nore
data is being accunul ated, whatever, but there were a
variety of liver enzynmes and other studies that were
sort of rather fluctuating inthis. So it wll be nice
to get the conplete or for the investigators to | ook
over all the data when it is all avail abl e because that
can give clues as to what to look for in the patients.

Wth respect to those white focal splenic
| esions and the pul nonary | esions that were judged to
be incidental, it would be nice if the -- | do not
t hi nk one needs to put anything in the consent right
now because what woul d one put in the consent but it
woul d be nice to know what those incidental findings
were under the mcroscope. | nean, are they T cells or
what? It would just be nice to know as opposed to
soneone just saying, "Ch, they are incidental and I
did not | ook under the m croscope at them"

Under protocol design and nethods, wth -- so
there has been quite a bit of change here. The -- wth
respect to ny concern about T cell diversity in these
patients, one -- and | note in your responses that have
cone in the table that this nmethod of expanding cells
shoul d not decrease the T cell diversity. Therefore,

the patient should not or the research subject should
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not be put at risk by losing their diversity.

But in just |ooking through now there is not
an evaluation of the T cell diversity prior to entry of
the research subjects into the protocol. These are
pati ents who have been on HAART and have "failed."

They may have a very limted T cell receptor diversity
and | mght suggest -- what | had suggested in ny
coments was doing a study prior to the research

subj ect receiving this gene transfer and then about six
nonths | ater.

The way the protocol has been revised nowis
the only testing of the T cell receptor diversity is at
day 28 and | do not know that the single tinme point
wi |l reveal anything. | would think it would be nice
to have -- for safety, to have the research subjects
have sone reasonabl e diversity by i munoscope prior to
entry and then nmake sure it has not decreased through
t he study.

Anot her issue with the research subjects -- |
have seen the addition of the proliferative responses
to tetanus just as an exanple and if one has a choice
It could be nice to use research subjects who have a
proliferative response to tetanus just to show that
proliferative response remains after the gene transfer
t hrough the next six nonths or so as opposed to it
di sappearing at any rate.

So that would be noving it to being a
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screeni ng test as opposed to just prior dosing. | am
not so stuck on either of those but | do think both the
T cell receptor diversity should be done prior to the
gene transfer.

Now with respect to the adverse events, the --
you had a description of what woul d happen, and | was
so glad that that was included, if a research subject
has an increase in the plasma HV RNA or a drop in the
CD4 cell count but the description up on the board was
that it would be checked -- the | ab woul d be repeated
and see if it goes on for another seven days or
sonet hi ng al ong that Iine.

It would -- | would |ike to have the Data and
Safety Monitoring Board | ook at that. |In the protocol
It says that the Data and Safety Monitoring Board wl|
nmeet after the first patient 28 days and then after the
first cohort is finished, second cohort is finished,
third cohort is finished, and I would feel better if
the -- and it does say that for other things the DSMB
may neet but these are -- that is the sort of other
thing I worry about, would be changes in the plasm
H 'V RNA and the CD4 count that | would want themto be
nmeet i ng about .

Sort of continuing along on sone of these
I ssues, wWith respect to lot release there is the LAL
testingis -- let's see. It is not clear. 1Is it done?

Is the result -- does the result come back prior to
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giving the cells? And the -- | appreciate the response
that gave the EUs per m. O course, the dose all owed
to a patient depends on how many EUs per kil ogram of
the patient but in calculating out what a typical

pati ent would be, you conme well w thin what woul d be
allowed if that is your typical response. | was just
wondering if that was a lot release criteria.

Let's see. Then -- okay. Now with respect to
the issue of failing HAARt, it would seemthat it m ght
need to be a little tighter in the protocol about what
Is -- is there sone other physician, for instance, who
| ooks at the patient and says, "This patient really has
failed and there really is not -- there is not sone set
of medications | would like to switch this patient to
right away and that ny first choice definitely is to go
Wth treating this standard way because they failed
this HAART reginmen and | want to switch to this one."

Because the way it is witten, it would seem
that a patient being followed in sone clinic mght fail
the first reginen and then be told, "Ch, we should go

directly to this research protocol," whereas all the
rest of the HV doctors in the country woul d have said,
"No, the standard of care would be to do sonething
else.” | would like sone comrent on how do you deci de
that you are not just going to switch to another
standard regi nen as opposed to com ng on this protocol

There are issues of the risk to the research
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subject of just holding on to a protocol that is not
wor ki ng very well but the way you have worked your
protocol now that you are going to be | ooking nore
closely if the plasma RNA goes up or the CD4 count goes
down, but | like standard therapy to be protecting the
thynmus and, you know, ny favorite organ, if at all
possi bl e.

Let's see. And | think -- oh. Wth respect
to the safety of infusing these nunbers of activated T
cells into humans, and | do understand that activated T
cells have been infused into humans in other protocols,
| woul d wonder are they -- have they been activated in
the sanme way and then this is dose escal ation so we
w |l see what the adverse events are as we go al ong.

| nmade the comment about IL-6 and not -- it is
not necessary that this be done real tinme but it m ght
be nice to save sone sanples. You never know what
| ater on could be helpful in trying to determ ne what
went on in an adverse event.

kay. So with -- | guess the -- so that --
those really are ny cooments and the issue that | had
initially was, just so that people know where | was
comng frominitially, was that could we be letting
the virus just be out of control and destroying great T
cells -- the T cells they have and you put in one
little population. If it is oligoclonal that woul d be

a problem which actually brings up the other comment.
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You m ght want to check as nuch as ot her
peopl e have done this, although maybe it is the sane
group, done this anplification of the T cells in
culture and not seen a dimnution of the repertoire.
You m ght want to just check with what you are doing
just to be sure that again -- that the repertoire stays
fairly robust because it would do -- be a very great
di sservice to the research subjects if they had virus
sort of go off up -- knock of their own -- the T cells
that were not protected and you put in T cells that
have a [imted repertoire. But if they have a good --
I f the research subjects cone wwth a good T cel
receptor repertoire and you can maintain that then the
risk is less in my opinion.

| thank the investigator teamfor making lots

of the changes that were discussed in ny comments.

Thank you
DR. M CKELSON: Thank you, Dr. Markert.
Ms. King?
M5. KING Well, | also want to thank the
I nvestigators for doing so nmuch work with -- between

the tinme that they received our cooments and the
neetings. It is really great to see a |lot of positive
changes and | guess nobst of ny questions and comments
have been pretty well addressed. | think |I have got
two left.

One, | think, I would |ike to echo Dr.
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Mar kert's conmment about ensuring that there is sone
ki nd of independent assessnent of the potenti al

subj ects not having reasonabl e standard alternatives
that either are likely to have a good effect or that
are acceptable to themgiven that sone people m ght be
failing on their reginmen but also mght be finding the
side effects unacceptable and that sort of thing.

So it would be good to have an i ndependent
determ nation of that and related to that there needs
to be nore discussion in the consent form Right now
the consent formsort of reads like this is standard
treatnment but there are other standard treatnents
avail able to you so the alternative section needs
addi ti onal worKk.

Al right. | still have sonme |ingering
concerns about the -- in the consent form agai n because
these are sort of key to potential subjects
under st andi ng of the study, the purpose section and the
benefits section, but | do not -- you know, | have a
fairly conservative perspective on what should be
described in the consent fornms and | do not want to
m cromanage it at all but | do have one suggesti on.

In your revised consent form on the first
page of it you have got three paragraphs in the
pur pose section. That m ddl e paragraph is really your
benefits section and that should be lifted out of the

pur pose section and | abel ed "possi bl e benefits" rather



© 0 N o g b~ w N P

N N N N N N NN P P P P P P P P P P
~ o o A~ W N P O © 0o N o o~ w N -+ o

52

than benefits and just placed in the appropriate place
on the consent form

That is it.

DR. M CKELSON: Thank you.

Dr. Coffin, did you want to nake a few
comments and then we will open it up?

DR COFFIN:  Yes. | have a nunber of
coments. | would like to go back a little bit to the
-- although this does not directly perhaps affect the
safety of this particular product. | would like to go
back a little bit to the basis, the rationale for -- do
you want to go to sonebody else first, d audia?

DR. M CKELSON: | apol ogi ze. Yes.

Dr. Yee and then Dr. Zaia and then John.
apol ogi ze.

Yes, Dr. Yee?

DR YEE: | probably overlap a little bit
several other reviewers comments. First, | amalittle
concerned with the vector production system using two
plasmd. | think that severely conprom ses the safety
| Ssue.

In the regul ar vector production system we
use, in general you have four plasmds instead of two
plasm ds. You have a GABA expression plasmd, you have
a VEGF expression plasmd and Rl F expression plasmd,
and then the vector. 1In nost of the systens peopl e use

they do not use tat because they use CW pronoter to
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produce the virus.

So with four plasmd vector production systens
it 1s much safer than the two plasmd in terns of
reconbi nation to generate RCR | guess the reason you
use two plasmds is because you use 293 cells for
vect or production so you can get higher vector titer.
And with four plasm ds people use 293 T cells and again
can get a very high vector titer.

So | like maybe if you can el aborate a little
bit nore about what is the problemw th 293 T cells
because this is a cell line everybody uses and that
probably is the cell Iine people are going to propose
for the next HV vector clinical trials so that, |
think, is a very inportant issue.

The second problemis the original idea used
the functional ARTI in your vector system because it
can be nobilized by wild type HV. But since your
prelimnary data shows that it cannot be nobilized very
efficiently by while type HV, ny question is can you
go to the third generation HV vector that is seeing
vector w thout any functional ARTI so it cannot be
nmobi lized by wild type HV. That again increases the
safety of using this vector in this particular clinical
trial.

And the third question: | amnot particularly
concerned with RCR because with RCR you can detect with

your current system The p24 assay is a very sensitive
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assay and it can detect anything above seven picogram
per mlliliter of p24. So that is a very sensitive
assay.

| am nore concerned with the reconbi nation
event that generates a vector containing only the HV
GAT protein or VSV-G genes. And it is clear froma
publication fromUniversity of Alabama that this kind
of reconbi nati on happens and happens quite frequently.

It depends on what kind of assay you use to detect
this kind of reconbi nation.

And | amsure -- unless your transfection
method is different from anybody el se, | think you and
everybody el se all experinent using a plasmd
cotransfection in 293 T cells probably wll generate a
reconbi nati on event whi ch generates either VSV-G gene
reconbined to a vector or GAT protein reconbined into a
vect or.

And in this case you probably will not be able
to detect those because those viruses are now
replication conpetent. They can be delivered into
target cells but they cannot spread. So you probably
will not be able to detect by p24 assay or DNA PCR or
RT/ PCR assay.

You nentioned that if you have a vector with a
VSV-G gene that integrates into the host cells and then
you have an incomng wild type HYV, then the VSV-G gene

will get activated -- the expression VSV-G gene can get
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activated and pseudotype the wild type HV. Then you
have a wild type H'V that now can infect not only the
C™ cell line but any other cell types. So this is a
potential problem

So I think assays should be established to
detect this kind of problem Again this is the G gene
and if you have a GAT protein this is derived from
NAOA-3. If this GAT protein is delivered into target
cell and then reconbined with endogenous wild type HV
It may generate a different HV strain which can give
you higher toxicity. Sol think it is very inportant
to establish an assay to detect this kind of
reconbi nati on event.

And again related to this issue in table 15
you actual ly can detect VSV-G genes by DNA PCR and you
explained that. That is obviously inportant. Wy you
can detect VSV-G genes even after several passages of
the transduced cells in culture?

In ternms of aninmal studies, again | think for
nmobi lization in vivo it depends on HV replication,
while type HV replication. And again we know t hat
wld type HV does not replicate very efficiently in
animal -- in nouse cells so | wonder about the
sensitivity of this kind of an in vivo assay in m ce.
Is it necessary to have this kind of assay because what
Is the sensitivity of this assay?

So these are sone of ny comments.
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DR. M CKELSON: Thank you, Dr. Yee. |
apol ogi ze agai n.

Dr. Zaia?

DR ZAIA: Thank you. | would also like to
congratulate you for bringing this to public
di scussi on.

| want to address a different area that |
think is nost inportant as we begin this kind of a
di scussion and that is what is the best design for this
kind of a study. The dose escal ati on study proposed
here is the kind that Dr. Geenblatt and his col | eagues
are so expert at and that is for cancer drugs you want
to protect the patient and you want to nake sure that
the dose -- that you know what the toxicity is so that
t he dose you give can be observed. And during that
peri od when you expect to see that toxicity you can
t hen make an adjustnent and you nmay have to adjust the
dose and de-escal ate it.

So the question here is what is the toxicity
that we are expecting to see? WlIl, there are
certainly patient related toxicity but there is also --
let's call it societal safety. That is this talk we
are hearing about -- fromthe virologists about a
reconbi nant event really relates to society outside the
patient -- | mean, safety outside the patient.

So there could be, in fact, close contacts of

that patient, research participant. People how have
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intimate relationships wwth that patient may be part of
that sane safety profile. And it nmay even be | arger
than that. | do not want to nmake it any nore conpl ex
but you can imagine. But if you do see that one

pati ent who does have a reconbi nation that could have
put a new envel ope on to the virus, it could infect its
sphere of infectivity.

What do you do with that person? | think you
need to be prepared to address that issue.

But what | amreally driving at is this choice
of a dose escal ation after 28 days of observation. You
are -- | know your rationale and it is reasonable but I
do not think it is conpletely correct when you | ook at
t he broader aspects of safety.

Now what woul d be the best way? Wuld it be
28 nonths or would it be 28 years? You know, who
knows? But you could imagine that if there is from
your data in vitro -- you see the spread of virus after
about two weeks and so | think you use that two week
schene. And in nature you get a new infection with HV
and probably in two to six weeks you see detectable
H'V. Mybe two to four weeks. But it is possible that
T cell that you have put in there is going to need to
be activated by influenza next wwnter and once it is
activated, at that point it is going to then allow up
growt h of a reconbi nant virus.

So | do not know what the best tine is but |
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do not think it is 28 days but | think ny advice to the
conmttee in terns of the recommendati ons woul d be that
you not have a dose escal ati on schene but that you have
a schenme that uses a single dose with a period of tine
of observation that allows you to capture the data that
you need for safety.

Ckay. Going to another part of the study
design, study nunber two is really kind of efficacy
related. You want to see a change in the viral | oad
and stability of CD4 cells, which I think is, you
know, fantasy that you will ever expect to see with an
I nfusion of this nunber of cells an effect on the
Vi rus.

Maybe you will see it but you certainly wll
not see it. | would not think you would see it in six
nonths. Maybe you would see it in six nonths but ny
guess is that you are not going to see in a person who
Is failing HAART therapy the infusion of these cells
correcting change in the virus |load. The CD4 count may
be stable anyway in these patients even with HAART
failure.

So the question is what el se can you really
do? | think that if there is going to be one thing to
do that is going to help the field, it is to
denonstrate that the cells that you have put in there
that are so-called protected actually survive for a

period of tine.
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And that may require that you go back to the
ol d schene that has been shown in the past, nanely a
controlled vector. So it does change the equation of
ri sk because now you are going -- now the possibility
Is you will put in cells transfected with two such
vectors so you double the potential problens for the
sponsor of the study and also for the reviewers but
that at least will answer the critical question that
you have posed here in a definitive way.

I will just comment briefly on the choice of
vector fromny own standpoint. | think that your
rationale is to | ook at the issues of honol ogous
sequences in part in the construction of your vector
and yet you |l eave the LTRs untouched. And | have a
problemwi th that. | think you should -- if you think
honol ogy is so inportant, | think you should go the
extra mle and nmake these LTRs safer for manki nd.

And then the concept that Dr. Yee referred to.

I think philosophically I like the idea of nultiple
site in packaging systens to mnimze the possibility
of sone kind of a reconbination and putting everything

together | would think limts that strategy.

In terns of the preclinical data, | just have
one comment that concerns nme. | have seen your
comments on the others but one that still concerns ne

Is this outgromh of virus after two weeks in vitro at

a tinme when your cells are showi ng predom nance of the
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correct phenotype. That is the survivor phenotype.

So what is going on in that virus? Has that
virus nmade an envel ope in the presence of the antisense
and outgrown? And maybe that envelope is different.
Have you actually | ooked at that? And if the envel ope
Is different, what does that nmean? Does that nean the
pat hogenesis of the virus is going to be different? A
theoretical possibility.

In ternms of the protocol itself, | do not
have many comments. | think the pul nonary tox --
think the issue of the infusionis mnimal in terns of

our concerns of toxicity but pulnonary toxicity | think

Is the one thing that may occur -- | nean, fever of
course but there may well be pulnmonary toxicity. | am
not sure that was dealt with that thoroughly. | could

be wong about that.

And finally -- oh. I still -- I think there
I's the perception of conflict between the person who is
responsi ble for the quality assurance and rel ease
testing of the cells if that person has a proprietary
interest in the nmethod that is used to expand the
cells. And | notice in your response you said that you
did not think that there was a perception of conflict
t here.

That is all. Thank you.

DR. M CKELSON: Coul d you just go over that

| ast point again? You think that if a person who has
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the authority for lot release criteria --

DR ZAIA® Carl June discovered the nethod and
he is --

DR. M CKELSON: Ckay.

DR ZAIA® -- | think expanding the cells at
the University of Pennsylvania. Presunmably his |ab
will do the rel ease testing.

DR JUNE: That is not true.
ZAILA:  No, that is not. Ckay.

JUNE: We have an external --

533

M CKELSON:. |f you could can cone to this
m c here.

DR JUNE: This is Carl June so | would |ike
to just clarify that. At the University of
Pennsyl vania we have established a quality assurance
programthat is external to the cell production but we
do GLP based QC rel ease criteria and there are five of
themthat will be in place for this protocol wth an
external quality assurance that has been established
over the | ast year.

DR ZAIA: That was not clear. So you are not
responsi ble for signing off then on the --

DR JUNE: No, we have a quality assurance
t hat does not report to ne.

DR ZAIA: Ckay. That is all | wanted to
know. That is all. Thank you.

DR M CKELSON: Thanks. G eat. Now, Dr.
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Coffin, thank you
DR COFFIN. Ckay. | have a nunber of issues,
many of which echo what sonme of the previous reviewers
have said but I wll repeat them anyway. And, also,
sone that get at sonme of the basic science underpinning
your approach here.

The history of retroviral vectors is a history
of argunentation that certain kinds of adverse events
cannot occur and then discovery that in the face of the
right kind of experinent those things, in fact, do
occur and | sense a little bit of that in here so |
would |like to be sure that we root out as nuch of that
as possi bl e.

| nmean, the first question that occurs to ne

Is what is, in fact, the mechani sm by which this vector

Is inhibiting HV replication. In vitro it certainly
seens to do so. It is quite inpressive in that
respect. | do not know what the nmechani sm of antisense

inhibition is in these cases and | amnot sure that
anybody el se does and given that one has to be very
cauti ous about maki ng assunptions about properties of
what is happeni ng.

For exanple, you nmake a statenent that
hundreds of nutations would be required to nake the
virus resistant to suppression but | see no
experinentation that supports that and, in fact,

relatively small nunbers of nutations between sonme of
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these different subtype E sequences do seemto nake
sone difference and sone nore experinentation. Perhaps
you have done it but | did not see it in here. Using
nore di verse viruses, for exanple, or subtypes or
things like that would certainly go a | ong way towards
supporting the -- what appears to be an unsupported
claimto that respect because I amconcerned that, in
fact, resistance of the resident virus to this m ght,
in fact, be able to evolve in sonme straight forward
way, al though perhaps straight forward but
unanti ci pated way during the course of your treatnent.

In fact, there may be -- in your figure 15
where there is a little bit of breakthrough virus
comng up -- may, in fact, be exactly that. You do not
carry those experinents out far enough to see the
appear ance of breakthrough nutations according to the
standards that people have done when they have put in
speci fic nmutants and | ooked for reversions and so on
and so forth or odd ball reconbi nants.

So certainly sone experinentation along the
line. By the sane token, you do not propose in your
followup to do any real virology to see if the virus
I's changing, if resistant virus is, in fact, energing
in these patients. | would think it would be a very
I mportant thing to do since you will have created this
base of where you have this virus trying to replicate

against this inhibitory sequence at | east in sone snal
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fraction of the cells that are in the individual
So | think significant foll owup on the
phenotype of the virus regarding its ability to

replicate on transduced cells and the appearance of odd

bal | variance would be called for, | would think.

I am not convinced. | ampuzzled that the
vector nobilizes poorly when, in fact, it works fine
when you transduce it with the help -- wth your hel per

construct. You are not in a sense doing anything
different and I -- you do not give the details of the
design of that experinment or at |least | do not know
themor | did not see them

This may be sonewhat of a -- of really what is
an ol d phenonenon in virology. Wat you have done is
created what used to be called "defective interfering"
virus that when you go to low nultiplicity rapidly
di sappears fromthe popul ation only because it does
interfere with virus replication and because it is
I ncapabl e of nobilizing itself.

So at the high multiplicity -- in what are
called high nultiplicity double infection conditions
when you have your high | evels of transduced cells you
pick up a lot of this and it nobilizes well in the
virions and, in fact, it does get transduced in cells
efficiently but because I m ght guess not know ng what
your protocol was the virus has been replicating for

sonme -- is allowed to replicate for sonme period of tine
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and the wild type virus sinply out replicates the
initially transduced virus and it |looks like the ratio
has changed a lot. Now | nmay be msinterpreting the
experinent but that is the way it | ooks fromthe way |
saw it presented here.

To change the subject a little bit again |
agree strongly with the issue that Dr. Aguil ar-Cordova
rai sed and that is how you define the wild type. You
call this virus wild type but what is in any given
patient mght be quite different. A virus that is in
that patient mght be of a kind that because we know
the genetics of the virus have a lot to do with the
eventual outcone of infection and how | ong that patient
lives, by introduci ng new sequences there is a chance
Wi thin that individual patient you will inprove the
quality, if you like, of the virus that is there by
I nadvertently repairing sone defect in the LTR for
exanple. And that could have -- at least in a
t heoretical sense that could have inportant negative
consequences for that particular patient.

| amnot, | nust admt, as concerned about
what happens in the context and so on and sort of to
soci ety because you are not creating things that could
not have -- except with the exception of the VSV-G
I ssue as far as reconbi nati on between your vector and
the resident virus, you are not creating things that

coul d not have happened naturally and probably in a
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sense may well have in sone patient or another
somewhere in the past at sone tine. NL4-3 after al
did come from-- originally froma conbi nati on of
natural ly occurring viruses.

I think you need to do -- to repeat -- sone
serious experinmentation to show that reconbi nati on of
wild type HV does not occur either in your growh
experinments -- both your growmh experinments in vitro
and even if that neans, for exanple, infecting cells
wWth a virus that has been deliberately crippled by
reduci ng -- by nmaking sone nutations in the LTR to help
transcription factor binding sites or sonething to nmake
it replicate a little less and then see if you can pick
up that LTR again from-- see if you can pick up that

LTR from your vector or looking directly in patients to

see.
The obvi ous issue that m ght nore seriously
arise is if you can switch the phenotype of what -- of
the -- of an R5 virus in a patient to an X4 virus. And
| do not know whet her you have -- whether your envel ope

sequence includes everything that you would need to do
that. For exanple, the V3 | oop was uncl ear what --
nost of the envel ope sequences, gpl20 sequence, is
there although not all. And whether that includes all
t he sequences that you need to do that | could not
tell.

Cetting to the patients, the relationship of
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your protocol to HAART therapy is still sonewhat
unclear to nme. | guess fromwhat you said, patients
can be continued on HAART during -- on preexisting

HAART therapy during the tinme that their cells are
taken and are treated. That would seemto raise a
probl em of how you can be sure you wash out all the
drugs fromthe cells so you can actually effectively
I nfect themw th your vector

And the confusion that could arise during your
analysis if the therapy is changing or if the patient
status is changi ng would seemto be sonething you have
to worry about a little nore carefully than you do.

Also at least in the protocol that | saw
originally was -- there were sone di scordance between
what ki nd of sanpling you were going to do when. On
one page the virus | oad assays were being taken on
different days than they were on -- on page 15 there
were different virus | oad assays than there were taken
on different days than on page 18 and fol |l ow ng.

You -- | gather fromwhat you said now that
all patients wll have been treated, which neans
presunably that there will be no patients in this group
who woul d have been classified as long term
nonprogressors or patients with very | ow | oad who have
very low risk of progressing because I woul d be
extrenely concerned about treating a patient where

there was a good reason to believe that his virus was
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genetically crippled in some way and then inadvertently
I mproving that virus, that virus' fitness in that
particul ar patient.

In the followup for the cells, one of the
things that mght be worth | ooking for or perhaps
shoul d be | ooked for just on the off chance adverse
t hings were being done to the cells, is for the
possibility that surviving -- a few surviving cl ones of
the transduced cells grow out and that can be detected
either by looking at T cell repertoire or actually
better by |ooking for clonal integration of the vector
-- for the appearance of clonal integration of the
vect or.

And | think that is just about all of the

speci fic questions that | had.

DR M CKELSON: | know there are |ots of
questions. | hope you have witten them down. | have
witten sone too. If you want to maybe try to group

sonme of them because a |lot of themdid overlap in sone
ways.

DR DROPULIC. Yes. | was wondering, Carl,
did you want to -- did you want to handl e the clinical
questions? Do you want to do that now? First group
that together or shall | just go forth with sonme of the
virol ogi c questions first.

DR M CKELSON: Yes. |If you want to go up

front. Could you just be sure to introduce yourself.
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DR MacGREGOR: My nane is Rob MacG egor. I
amthe PI for the clinical trial in the Infectious
D sease D vision at Penn.

And as | recall the comments relating directly
to the clinical protocol seened mainly to be dealing
with the selection of the patients and | woul d agree
there are ways that we could nake it nore explicit as
to the kind of patients we are |ooking for. But to
answer that question, the kind of patient that we want
to offer participation to is the patient who has been
on treatnment with several different regi nes and has not
been able to maintain or to gain control of their virus
production so that in the face of ongoi ng treatnent
t hey have had continued virus production and | oss of
CH4 cells down to but not bel ow 200.

In our clinical group we estimate that we have
15 or 20 patients in that category at our place and if
we think of the whole city of Phil adel phia, we think
that there are enough patients who would fit in a
category like that who m ght be interested.

The plan would be to | et people know that this
approach for people who have failed treatnent in terns
of -- the definition of failure being the ongoing
production of virus despite antiviral treatnent.
Patients of that nature who are desirous of trying to
do sonmething nore. There are sone patients and sone

doctors who would say in a setting like that if I am
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not losing ground I will wait until nore antiviral
agents cone along and hope | stay alive |ong enough to
have that happen. That is a reasonable alternative.

But there are a nunber of patients who woul d
say that | am unhappy that | amcontinuing to nake
virus and that ny CD4 count was higher and now is
lower, and | would be interested in participating in
this in hopes that (a) we would | earn sonething nore
about this approach and (b) as all patients who
participate in any trial think this m ght possibly
benefit nme as well. Al t hough we woul d say that we
have no guarantee, of course, that that woul d happen

DR M CKELSON: Dr. Markert?

DR MARKERT: | would like just to address a
question here. This is the reason nade fromthe
I mmunol ogi cal perspective that | felt patients should
be screened by i mmunoscope prior to enroll nment because
here woul d be a patient who is failing HART and they
may be down along to the 200 C4 cell count. [If their
diversity is lowthen the patient is -- all | seeis
I ncreased risk for the research subject participating
because taking T cells with a low diversity and putting
the antisense vector into them and expandi ng t hem up,
you gi ve back to the research subject T cells with a
limted diversity, which are not going to be all that
hel pful. And if there were that, | just do not see can

-- alimted diversity will not help the research
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subj ect and you can end up -- | nean, it just -- |
mean, it just -- so you have a lot of cells of a
limted diversity but it will not help with infections.

DR, MacGREGOR  Yes.

DR MARKERT: And so | think that the only way
that this -- | nmean, aside fromall the virol ogy issues
-- that this can be helpful is if the patient starts
out wth a reasonabl e repertoire because you cannot
generate a repertoire froma very oligocl onal
situation.

DR MacGREGOR: That sounds |ike a reasonabl e
thing to do. It would probably Iimt the nunber of
patients that we woul d have who would be eligible and I
guess you woul d have to bal ance the probl em of not
having patients that we could include versus the
benefit of w der diversity.

DR MARKERT: Yes. But | do believe that
putting patients -- research subjects on who have
limted diversity, what is the point? And that should
-- | mean, if -- 1 nmean, | certainly feel that it would
not nmake any sense and | would put a whole page in the
consent formthat here is a problem If you have no
repertoire, this cannot possibly nmake your ability to
respond to a variety of infections any better. And
then who is going to sign that?

DR MacGREGOR Carl, do you want to comment ?
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DR JUNE: Carl June fromthe University of
Pennsylvania. M role would be in the cell
manuf acturing but | do have experience on that with
sone of the trials with Cell Genesis that we have done
with CD4 zeta and in patients simlar risk profile that
was outl i ned.

So you can look at it, I think, in two ways
legitimately. One is, yes, you have patients that
are going to have a skewed CD4 beta spectro pipe, you
know, and sone of themnore so than others in this
failed group and you can say those are cells that are
| eft overs and not useful and that is why they have not
been kill ed because they never saw an antigen. O you
can say that those are cells that are keeping that
patient alive and, in fact, you would like to clonally
expand those cl ones because they are the ones that
while -- you know, in order to enroll in this protocol
t hose subjects have to have no Os. So these are
peopl e failing HAART but that are free of Os.

So you could say that what is left in these
people is a good pot of cells, although with [imted
diversity, and why not expand themif they do provide
antiviral. You know, if they render a cell that is
infected with a protease resistant virus if it renders
It resistant to that.

So | think there is a rationale both for a

subj ect who has a gausian distribution of V beta T
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cells as well as soneone who has a skewed distribution.

Maybe it shoul d be separately specified in the
protocol but I think scientifically at |east | do not
know t he answer to what woul d happen there.

But as long as we evaluate that | think your
comments that we need to evaluate the V beta gausian
distribution, you know, not just at the end of the
protocol but at baseline and then a real outcone is
conparing within that baseline -- within the intra-
subj ect conparison of baseline to end of study and t hat
we shoul d have as you suggested sequential eval uations,
basel i ne, day 28 and then six nonths off study.

DR MARKERT: Your point is well taken. The -
- if the initial study is done prior to actually
enrolling the patient in the gene transfer, then
whoever is looking at it at least can | ook at it
because it is awfully hard just a priori to say this is
what it would have to ook like to enroll soneone. |
have taken your point here. But at |east for soneone
to look at it and be thinking about it at the
begi nni ng.

DR M CKELSON: Dr. Ando?

DR ANDO | would just |ike to coment since
| have worked in this area with both interleukin 2 and
with the gene therapy but basically if you are failing
HAART and your CD4 count is 50 or 150, you are | osing
cells at 50 per year, and 100-150, you are basically at
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the point -- that is the point where you get the
opportunistic infections, et cetera.

Aiff Lane here has done a lot of work and the
beta scope narrowi ng seens to be associated with a
really clear sharp increase in ds. And, in fact, what
Adiff has done is been using -- trying to find patients
who are responsive to HAART, |ow CD4s and usi ng
I nterl eukin-2. Even though they have a [imted beta
scope, if you can get their CD4 counts up, they do
better.

So that data suggests that it does not
necessarily preclude -- it would not preclude patients
who had a limted beta scope. They are actually better
off at 150 with a limted beta scope than at 50. An
absol ute count of 50, you are definitely going to have
alimted beta scope and you are definitely worse just
fromthe nunbers gane. So the reason they choose
200 is that below 200 it is a very narrow sl ope before
a very aggressive pathway of Os and, you know, the
actual outcones.

DR M CKELSON: CGo ahead. Yes, Dr. Zaia?

DR ZAIA® Yes. Dr. Carl, this is another
topic that we did not really touch on that | think is
I mportant. We touched on it but we did not go into
detail. That is your sanpling fromthe peripheral
bl ood, which | think represents about one percent of

the total body CD4s, so that there is 99 percent that
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are below the surface. And the question then is do you

have -- really have a reasonabl e chance of affecting

the virus outconme with just nodi fying that one percent?
| realize you cannot predict the future but is

the -- | nean, there is the possibility that the

rationale is flawed unl ess you can address that

questi on.

DR JUNE: | think the ways to address that
are, as you know, | nean that there is not -- | nean,
there is a pool of circulating T cells and there is a
pool of secondary |ynphoid resident cells but there is
I nterchange. | nean, maybe 30 seconds is maybe the
average resonance tine of a T cell in the peripheral
bl ood before it goes back in the |ynph node.

So if we sanple at any one tinme it wll
contain a mxture of all the various types, whether
call ed nmucosally derived T cells and | ynph node
derived, and nenory and so-call ed naive cells. So
it is the only practical way we can do it outside of
I nfusi ng stem cel | s.

There are direct estimates of that and | was
not here this norning to see if Dale Ando showed sone
of the studies fromeven your institution with CD4 zeta
where there have been biopsies of the gene nmarked cells
In the case of C4 zeta that | amaware of and also in
a few other gene marking studi es where peopl e have

| ooked at the frequency at |east of the cells follow ng
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I nfusion and there is a good correlation in both
tonsils and | ynph nodes in the CD4 zeta studies that |
saw t hat were sponsored by cell genesis.

| think Dale could probably talk nore about
that but | think that is the persistence and the tine
of appearance that supports the rationale to do that.

DR DROPULIC Ckay. So | would like to
address sone of the questions that were posed. | am
just going to go through the list that | have here.

Regarding the X4 strain and potentially
changi ng the phenotype, antisense is, in fact, derived
fromMNO4-3. It does include the V3 loop and so that is
an X4 strain.

What we could do is restrict the patient
popul ation that is nore advanced, that is denonstrating
X4 strain, so that there would be no issue regarding
switching a patient fromR5 to X4. W have di scussed
this previously. W can -- you know, we can do that if
that is what is required.

Regardi ng partial VSV reconbinants -- well,
the way that we are handling the whole VSV issue is
that our release testing criteria will denonstrate no
VSV DNA or RNA sequences in the final product. |If
there are no VSV sequences in the final product then in
the case of patients that are infected with HV, we do
not see how we could -- how a detrinental RCR could

evolve wth reconbination. W have very sensitive
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assays. W are using Tagman PCR

Regardi ng the 27 copies of detected VSV-G DNA
in our pilot clinical lot, that was using a
manuf acturing protocol that is now being inproved. W
can now show that we do not have any DNA or VSV-G DNA
present in the final cell product.

And what we found was is that this residue of
VSV DNA, the 27 copies, was present outside the cell.
It was not in the cell because when you wash the cells
you coul d renove it, okay, by multiple washings. So
It 1s not sone one type of event, one single event,
and it is integrated into the cell. It is residue of
VSV hangi ng out on the outside.

Regardi ng the nouse SCI D studies, and we are
not saying that those studies, the biodistribution
studies anplify any potential RCR They are only
detecting a single event. Qbviously there are issues
of sensitivity but all we can say is that there is no
significant RCR type nobilization in these animals. W
feel it is the best possible aninmal nodel used to | ook
for such adverse events.

Regardi ng a question regardi ng higher MJs of
chal  enge. W have done that and the cells have been
protected. W can provide that data if required. That
I's not a problem

The question was regarding | ow nobilization

and saying that 1.89 percent was relatively high. Qur
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background for those assays can be anything up to one
percent so in reality, you know, it is really in the
.89 percent. It is onthelimt of detection by FACS
for us. W can barely detect it.

Regar di ng the question on the nmechani smof the
anti sense, what we have shown is that when -- first of
all, the reason why you do not affect production is the
antisense is against wild type HV env, there is no --
there is no wld type HV env that is targeted during
producti on because there is no wld type HV in there.

To your point in terns of the nechanism --

DR COFFIN.  That was not ny question.

DR DRCPULIC. That was not the question.
would like to get at your question.

DR COFFIN: The question was how -- since you
did show that you had a |l ot of -- you know, at least in
one case you had a | ot of pseudotyping of the vector
with virus that was -- with HV that was in the culture
at the sane tine and you are highly -- in one
experi nent where you had the naturally infected cells
and you transduced those and then you got this
br eakt hr ough virus com ng up.

DR DROPULIC. Right.

DR COFFIN.  Most of the genones in that virus
you showed were vector and not --

DR DROPULI C.  Yes.

DR COFFIN.  -- and then you clai mthat
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despite their -- your claimthen was, | think, that
despite the fact that there was a ot of vector in
there, you were getting --

DR DROPULIC. There is not alot. There is
not a lot of it.

DR COFFIN. There is a lot nore -- but there
I's nmore vector than virus.

DR DROPULIC. Yes, but thereis a --

DR COFFI N: But you are getting --

DR DROPULIC. It is a small anount.

DR COFFIN:  -- but your experinent then
appeared to show nmuch | ess nobilization of vector of
the genones -- the majority of the genones in that
particul ar --

DR DRCPULIC. Right. Those genones --

DR COFFIN.  And then you concl uded fromthat
this was nobilized very poorly.

DR DROCPULI C.  Yes.

DR COFFIN. Despite the fact that it was
apparently taking the virions reasonably well at | east
in that one -- at least in that one setting. M
suggestion was that nmay have been due to all ow ng
mul ti ple rounds of replication before you did the
anal ysi s.

DR DROPULIC | see.

DR COFFIN.  Maybe you did not do that but I

could not tell fromwhat you said.
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DR DRCPULI C. kay.

DR COFFIN. | understood perfectly why it did
not interfere wwth the --

DR DROPULIC. Ckay. Fine.

DR COFFIN. -- that was not the --

DR DROPULIC. But in terns of -- yes, that is
right. But in terns of the nmechanismjust as a side
note, we do have a construct that contains an antisense
agai nst gag, right, and env, the titers for production
do go down. So it shows that the antisense is having
an effect because you had a question.

But | think that the effects are not purely
just the payload. | think there are conpetition
effects just to your point regarding defective
interferon particles in conpetition. That effect is
al so occurring.

DR COFFIN. But there are a lot of other
possi bl e ways in which anti sense can have these kinds
of effects. They can be double stranded RNA and can be
directly toxic to one nechani sm

DR DRCPULI C. kay.

DR COFFIN.  And ot her kinds of things you can
I magi ne.

DR, DRCPULI C: Ckay. Wth regards to Dr.

Zai a's question of neasuring the survival of the cells,
| think in this report here | have now said that we

will be looking for direct survival of the cells. | do
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not know whet her it answers your issue regarding
control cells versus antisense containing cells but it
was not in the original protocol and now we have
I ncl uded using the unique 186 base pair fragment.

A |l ot of questions.

DR M CKELSON: | think there were a nunber of
general sort of questions on the vector production that
m ght deserve comment. User of higher nunbers of
pl asm d systens.

DR DROPULI C.  Yes.

DR M CKELSON: 293 versus 293 T.

DR DROPULIC. Right. Yes.

DR M CKELSON: LTRs renai ni ng.

DR DRCPULIC Rght. So let ne take the
functional LTRs. First of all, | do not understand if
| understood your question but we do not degenerate the
vector. Right. That is not what is being degenerated.

And in the hel per, right, construct, where we are
doi ng the degeneration, there are no H 'V pronoters.
They are het erol ogous pronoters.

So in ternms of pronoters there is no
honol ogous regions. R ght? You cannot really
degenerate the vector at all because you need the
el enents in order for it to do its function, transduce
and conpete with wild type HHV. So | suppose | really
-- | did not understand exactly that question.

But the bottomline is that we are not saying
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that reconbination wll not occur between the vector
and the wild type virus, for instance, but the outcone
of that reconbination is still that you get wild type.
You may change the phenotype but if we restrict the
phenotype to patients that are already denonstrating X4

where you are putting in nore of a honol ogous vector,

I f you |ike, against the endogenous H V strain.

Regarding the trace-ability of 293 --

DR AGUJ LAR- CORDOVA: Just a second. Just to
foll owup on the degenerate sequence.

DR DROPULI C.  Yes.

DR AGUJ LAR- CORDOVA: The question was that if
you took that degenerate sequence into the parti al
reconbi nant and then it becane part of a new
replication conpetent vector or virus, given the assays
t hat you were describing, whether your PCR fragnents or
anyt hing el se, and whether the biology of that vector
woul d then be changed because you were taking a
degener at e sequence that was no |longer the wild type
sequence, it was again addressing the issue of whether
you could bring in new sequence into the vector types.

DR DRCPULI C. kay.

DR AGUI LAR- CORDOVA: Even t hough you do not
have HV LTR driving it. The sequence is still there
and it could be inported into a retrovirus.

DR DRCPULIC. You are tal king about which

sequences are still there? | amsorry.
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DR AGUI LAR- CORDOVA:  Your hel per vector has
t he degenerate sequences.

DR DROPULI C.  Yes.

DR AGUI LAR- CORDOVA: Those sequences then
could be inported into a partial reconbinant.

DR DROPULI C.  Yes.

DR AGUI LAR- CORDOVA: Wul d your assays det ect
t hose sequences?

DR DROPULIC. W are focused on now detecting
the VSVv-G That is what you are saying in the final
vector preparation. W have not got an assay to detect
any of the gag pols because -- no, we have not got an
assay, right, to detect those degenerate those
sequences but we could do that. That should not be a
pr obl em

Ckay. So let nme take on 293T versus 293. It
Is -- | think, Dr. Yee, you asked that question in
particular. W have switched to 293 because of trace-
ability issues, right. 293 was derived from Frank
Gines' |aboratory at the University of Toronto and you
can get the 293 cells directly wwth a sublicense from
Mcrobix. And so the trace-ability of the cell Iine,
what serum was used to passage the cells is clearly
established. That is inportant because you want to use
serum from non-BSC countries. R ght? | amnot so sure
If that trace-ability you can obtain for 293. W found

It was just easier to go from293 and so that is what



© 0 N o g b~ w N P

N N N N N N NN P P P P P P P P P P
~ o o A~ W N P O © 0o N o o~ w N -+ o

84

we have been using. It is a trace-ability issue for
the cell line and what serumwas it passaged in.

My understanding is Mchele Kalos fromthe
West Coast devel oped the 293 T cell line but | am not
so sure of the trace-ability in terns of what serum was
used to passage it.

Ckay.

And the four plasmd versus three plasmd
versus two plasmd systens. Again | do not know if
there is any direct evidence show ng that one is better
than the other. Wat we have done is we are using a
two plasmd system and we have included ot her things
into that plasmd. These pore sites to prevent read
t hrough that could give rise to, you know, a gag, pol,
tat, rev, VSV, you know, that woul d be co-packaged and
reconbi ned.

I f you have docunented evidence to show t hat
four is better than three or two, you know, | suppose |
would like to see that. | do not know of any and | may
be wong but | do not know of any.

That is all.

DR. M CKELSON: Are there other coments here?

Dr. Noguchi? | think there are sone comments fromthe
audi ence as well but, Dr. Noguchi.

DR NOGUCHI : Just a technical thing on the
VSV-G detection. | amnot aware of any systemthat can

detect down to the absol ute nol ecul e. | think that the
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I ssue being brought forward is that in any production
systemthere is an inherent limt of sensitivity to
what ever you are trying to assay for and the
possibility, maybe not the probability but the
possibility exists that VSV-G gets through the whol e
process.

And | think to say that it is not in the fina
product is not quite answering the question about the
potential for reconbi nati on where VSV-G coul d then
pseudot ype an endogenous -- not an endogenous but a
naturally existing HHV in an HV infected person. So
| do not think it is easily addressed because it is a
hypot heti cal question but | do not think that saying
that it is not there is the right answer.

DR DROPULIC. Yes, | suppose it is not
detectabl e by the techni ques that we are using,
correct.

DR M CKELSON: Are there any comments?

Dr. Zaia?

DR ZAIA: Wat would you do then if a patient
did have VSV-G virus isolated and if there were damages
to that patient or to his environnent would you be
prepared to pay for those danmages because they are
unknown. | nean, if South Phil adel phia has an out break
of VSV HV, VIRXSYS is not going to be able to sol ve
t hat probl em

DR DROPULIC. Wwell, obviously, right.
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DR ZAIA: It is kind of a rhetorical
questi on.

DR M CKELSON: Are there other questions or
comments fromthe audi ence?

Yes, you have to cone to a m crophone and
I ntroduce yourself, pleas.

DR HUTCHINS: H. | amBeth Hutchins and I
am-- although I am associated wth a gene therapy
conpany, CANNG we do not work on retroviral vectors
adenovirus. M question relates to just as a nenber of
t he public.

Ms. King raised a question about the
description of the clinical product that you are
testing in your infornmed consent and you revised that
slightly but although you say it is a gene transfer
product, you do not say it is a viral vector. You do
not say it is a new vector class. And the risks that
you |ist do not address any of the issues relating to
t hose factors.

And there may be politic reasons why you want
to take that approach but | would think that you risk a
really horrible PR problemonce the patient or the
public find out what it is that you are testing and
that you would be better dealing with that up front in
the inforned consent and not just the process orally
but the witten material, and | would just |ike to know

your rationale and what you plan to do about that.
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DR DROPULIC. No, | think that is a fair
coment. W can put into the consent formthat it is a
new cl ass of vector and, if you want H'V vector, we
could do that as well. | would rather have it in -- |
will lean on the side that you are saying. | would be
happy to do that.

DR HUTCHINS: | think you woul d be headi ng
off nore problens than trying to appear as though you
are hi di ng sonet hi ng.

DR DROPULIC. Ckay. W were not really
trying to hide anything.

DR M CKELSON: Ms. King?

M5. KING | just wanted to say | really thank
you for meking that comment and for follow ng up on
that point because | think it is an inportant one.

DR MCKELSON: | think certainly that nenbers
of the RAC are very willing to help and work with you
on the informed consent docunent. There is a great
deal of experience here on this commttee that at |east
t hose kinds of issues would be sonething that we woul d
be anxious to -- we have a | ot of people who are not
scientists who can read for clarity kind of thing to
figure out, gee, | did not understand that one at all.

So you mght as well take advantage of it.
DR DROPULIC. W would work on that.
DR MCKELSON: | think in the interest of

time | maght just go through, and to be quite clear, |
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amonly going to be able to, I think, hit sone of the
hi ghli ghts and these points and recommendati ons that |
wWill bring up will -- 1 mght mss a few and sort of
when we cone to looking at all of these and com ng
forward for recommendations, it is wth the
understanding that if other nenbers of the conmttee
remenber things that | have left out that we can notify
Dr. Patterson because the letter that will go to the
I nvestigators will have all of these things and you
will all have seen it so we are sure we have gotten the
Intent correctly because | m ght have gotten -- it is
quite probably I mssed a fair anount of this.

| think sonme of the initial points -- they
certainly always focused on the production of the
vector, safety issues as well as then sone of the
nmonitoring that would go on for the particul ar patient
popul ation, as well as sonme of the inclusion criteria
and certainly the conmttee would recommend that it be
alittle clearer, at least, that for patients that had
-- It was not just patients that had fail ed HAART but
that were failing HAART. But that also it was quite
clear that alternative -- that there could be enrolled
-- or that, if possible, there were other alternative
drug reginmens avail able that this be another person or
anot her party involved in making -- possibly making
that decision or referring people to enrollnent in this

trial if they were failing one particular drug reginen
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to be sure that there was a clear description of
al ternatives.

| think that the investigators |aid out a good
outline of certain clinical adverse events that they
woul d be nonitoring for. Dr. Aguilar outlined a nunber
of issues with the vector production and that certainly
rai sed the point that what is novel is certainly al nost
an individualistic thing here per patient and that it
Is very difficult -- you cannot say that there are no
new sequences present but that there are many H 'V
variants and tropisns that could be novel.

And that even though -- and | think the
I nvestigators recognize this to a certain extent and
are recommendi ng or saying that they mght restrict the
patient popul ation to those that denonstrate a narrow
band variant so that it would be less likely to --
somewhat less likely to devel op these -- | guess
genetic drift within the popul ation there.

| think there also was a recommendati on t hat
t here be devel opnent of -- that the investigator
I ncl ude net hods and assays to detect survival of the
transduced cells, that it not just be the -- by unique
-- the uni que base sequence in the 186 sequence but
that al so you | ook to devel op an assay that also --
within the vector stock and then also possibly within
the patients for the degenerate gag-pol sequences that

you were tal king about as well. The investigators



© 0 N o g b~ w N P

N N N N N N NN P P P P P P P P P P
~ o o A~ W N P O © 0o N o o~ w N -+ o

90

agreed to that.

| think -- I amnot sure that we cane to an
agreenent on whether the use of higher nunber of
pl asm d packagi ng systens increased safety or not. |
think the investigators feel that they have
I ncorporated a nunber of nutations within their two
plasm d systemthat mght offer sone | evel of safety.
However, there is at least in sone of the basic
research | aboratories three and four plasmd systens
certainly get nmuch significantly |ower |evels of
generation of replication conpetent viral vectors but |
think we should put this in the letter as sonething
t hat we di scussed.

I think you have to understand that each tine
-- for each recomendati on we nake you can certainly --
when you respond to the conmttee can say that -- no
for whatever reason and certainly lay it out if you
di sagree with this point or this recomendati on and
that certainly that is your position that you can take
on that but | would certainly think that that woul d
deserve a response of sone sort.

| think, also, Dr. Market raised a nunber of
very good points on inclusion of the focal |esions that
m ght be incidental findings but that the fact that
t hese were found should be put into the inforned
consent docunent .

DR MARKERT: Actually | did not -- well, what
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| was | ooking for was just the descriptions so that the
I nvestigators would know and not to put sonmething into
the i nforned consent because now we woul d not know what
to put in. It is probably -- | nean, probably not --

DR. M CKELSON: Because you do not know the
signi ficance of them

DR MARKERT: Yes, but it is just to know what
Is in these | esions and actually goi ng back to just
your |ast comment, it seened to ne, although I am not
the virol ogist here at the table, that naybe there was
not good data out there saying that the two versus the
four plasmds. It was -- | nean, which was the way to
go. It did not seemto ne that there was hard and fast
data. Therefore, | would not have that be sonmething in
the letter because all it will do is generate a | ot of
confusion at the receiving end about what needs to be
done but it --

DR MCKELSON: D d you want to --

DR YEE: This is so theoretical and there is
no real data suggesting the four plasmd is safer than
two plasm d.

DR. M CKELSON: Ckay.

DR YEE: Again, | would argue that it
depends on your assay system | nean, people use the
same nethod to -- with different assay they can detect
reconbi nati on and we use p24 assay and PCR assays the

sane. W do not get RCR detection. But again | would
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argue strongly that other assays need to be established
to detect the reconbination event, which those events
can lead to -- eventually to pseudotype or wld type
H V.

DR DRCPULIC. So what you are saying is if we
have an assay to | ook for those events that would --

DR YEE: That would be great.

DR DRCPULIC. Al right.

DR YEE: You can set up a simlar assay so

you - -
DR DROPULIC. W will do that.
DR YEE: -- and you show an active result,
that will be great. | wll be satisfied.

DR M CKELSON: Thank you.
Dr. Markert al so suggested that prior to and

after enrollnment of patients that they be tested for

their T cell receptor diversity and that -- and then
that -- whether there was a limted diversity or not, |
t hi nk, was -- and whether that should be an

I ncl usi on/exclusion criteria was not sonething that we
wanted to nmake a recommendati on on but that would be
just good to know, inmmunol ogical diversity --
I mmunol ogi cal conpetence of these patients.

She al so recommended | ooking for a tetanus
response before and after.

DR. - (Not at m crophone.)

DR MCKELSON: On, they did that. Ch, |
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m ssed that one.

Al so, she recommended just asking the DSMB
|l ook -- reviewresults if a patient shows a drop in CH4
counts or dramatic increase in plasma viral |oad just
to be sure that that was clear that that woul d be
| ooked at .

And archiving sone sanples fromthe patients
just in case you may wish to | ook later on for
different indicators of sonme adverse response.

DR MARKERT: They did that.

DR MCKELSON: Onh, did you? | amsorry. You
had a question about |ot being rel eased.

DR PATTERSON: Lot release criteria, whether
LAL assays woul d be done prior to patient
adm ni stration.

DR. MARKERT: That was a question.

DR PATTERSON. Ckay. D d you want to --

DR. MARKERT: (Not at m crophone.)

DR PATTERSON. Ckay.

DR JUNE: | can address that. It is fairly
standard that the antitoxin LAL will be done. It is
done at the tinme of cryopreservation. |In our current

negotiations with FDA they prefer that just as we
cryopreserve it to take a sanple and it is not -- the
| ot would then not be released unless it net the
correct negative result below the specified limts for

LAL. The sane thing -- nycoplasnma is done at the sane
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tinme and then, you know, the other |ot rel ease
criteria for this would be | ooking for nmagnetic beads,
residual in the final product that were used to grow
the cells and to | ook at p24 levels as well as standard
culture and sensitivity.

DR. M CKELSON: Thank you.

Ms. King recommended sone possi bl e changes to
the infornmed consent docunment. Certainly sone of the
paragraphs that were initially in the introduction
were, in fact, benefits and mght -- the inforned
consent docunent would benefit fromshifting those.

| think sonme of the -- Dr. Yee's comments on
the vector production system plasmds, nmultiple
plasmds dealt with those, | think. |Is that correct --
certainly -- | think the still remaining question that
was brought up and | am not sure what people would Iike
to say. There certainly was a | ot of discussion of
generation of novel reconbi nants and generation of
potentially pseudotyped virus but that m ght be
sonething that if I would -- nmy guess would be that
given the lot restrictions that you have that that
woul d be quite unlikely. However, you would probably
be | ooking -- you will be analyzing viral loads in
patients. Wuld there be --

DR DRCPULIC. Absolutely. W also have an
assay for VSV RNA so we will see if there is anything

t here.
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DR M CKELSON: Woul d there be any use for
| ooki ng for sonme of these other unusual reconbi nants
for possible --

DR AGU LAR- CORDOVA: | would just think that
your sensitivity of the assays need to be -- in
whi chever nethod that you choose need to be better
speci fied even though you can detect 50 copies per
m crogram for exanple, in sone of those assays.
That is of the human DNA and that is not necessarily
the sane as your VSV and you woul d have to have in that
particular copy 50 RCRs in order to be able to detect
t hem because it is not going to replicate probably.

| amjust doing this off the top of ny head.
| think the assay devel opnent as descri bed was not
really detecting the sensitivity levels that you m ght
at first glance assune because they were replicating in
t he nouse.

The other thing that we nentioned, d audia,
was the issue of going forward to characterize the
nobi | i zed genones to see what it is that you are

nmobi | i zi ng.

DR DROCPULI C.  Yes.

DR. M CKELSON: Ri ght.

DR DROPULIC. Yes, we can do that.

DR. M CKELSON: Ri ght.

DR DROPULIC. Actually just as a side point

which | forgot to nention, we have actually taken off



© 0 N o g b~ w N P

N N N N N N NN P P P P P P P P P P
~ o o A~ W N P O © 0o N o o~ w N -+ o

96

not the nobilized but the produced vector, transduced
cells, and then did PCR on the DNA in the transduced
cells and shown that it was conpletely the identical
sequence what was put in so noww wll do that for the
nobi | i zabl e genones as you suggest.

DR M CKELSON: Dr. Zaia brought up sone very
I nteresting questions about the design of the trial
which | think certainly we discussed. | amnot sure
what we would |ike to do. Mentioning that the dose
escal ation which is standard for drugs may not be the
nost appropriate for this initial study. | think that
al so the selection of just the dose escal ation after 28
days -- he suggested that one m ght consider using a
singl e dose and then waiting for a | onger period of
observation at least at this initial tine.

| do not know whether -- how -- Dr. Gordon?

DR GORDON: | think the way that discussion
went | feel nost confortable with the letter nentioning
that these issues were discussed with sonme uncertainty
about what the best approach m ght be.

DR. M CKELSON:. | agree.

DR GORDON: | do not think we decided that
t he approach in the protocol is the worse and | do not
think we had a specific suggestion for inproving it but
nonethel ess it may not be the best so I think we should
just say it was discussed in that context and | eave it

at that.
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DR MCKELSON: | think the investigators nade
it clear that if you chose the 28 day observation
peri od based on the --

DR DROPULIC. The active --

DR. M CKELSON: Yes, the reactivated
nmobi | i zati ons or the breakthrough seen after 14 --

DR DROPULIC. WII be activated -- that cells
-- activated T cells survive generally for about 14
days and so we said 28 days.

DR. M CKELSON: Ri ght.

DR DROPULI C. Because those cells would in
the mgjority of cases die and, you know, you have the
greatest chance for an adverse event early rather than
| at e.

M CKELSON: Absol utely.
DROPULI C. Yes.
M CKELSON: Dr. Coffin?

533

DR COFFIN.  No matter the escal ati on study.
| and maybe a nunber of others here m ght think that
the overall six nonth followup tinme mght be kind of
short. If at all possible |I would suggest that at sone
-- there being sone ongoing foll owup beyond that tine
frane.

DR DROPULIC. In the new protocol it is
yearly for life.

DR M CKELSON: Yearly. kay. | think that
Dr. Coffin brought up several interesting points, which
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may or nmay not go into the letter at all. Certainly
made it clear that not a -- there are nultiple
mechani sns by whi ch antisense vector m ght inhibit
replication but also recommended that in sone instances
where there was breakt hrough nutations that these be

| ooked at and characterized to see what the genone
structure sequence was for sone of these breakthrough
genones?

DR DRCPULIC. Yes, we will be happy to do
t hat .

DR COFFIN: This goes towards event ual
efficacy of the vector. It does not directly address
the safety issues. It would seemalso in the patient
sanpl es that you get out to test the virus that is in
those patients for perhaps having acquired sone
resi st ance.

DR DROPULIC. R ght. W have done sone snal
met a- st udi es.

DR COFFIN. It would be fairly easy to do |
am sure.

DR DROPULIC. W have done sone of those
studies but we will have a conpl ete study.

DR M CKELSON: As part of this you would
probably be | ooking at the genotype of the virus for
variance in the patient before. You mght or not?
Wul d that be hel pful to know? Just to know the

sequence of the variants in the patients before they
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put into the trial.

DR DROPULI C.  Yes.

DR MCKELSON: It mght help with what you
were tal king about, right? No?

DR GORDON: Al so what cones out.

DR M CKELSON: Yes. And then what cones out.

DR COFFIN. Also it is present at the end.

DR M CKELSON:  Yes.

DR COFFIN. | think | ooking for some change,
genetic change in the virus.

DR. M CKELSON: Ri ght.

DR COFFIN. Wuld not be --

DR M CKELSON:. Right, so you would do a
baseline and then -- right. Gkay. | think, also -- |
amsorry. Dr. Noguchi?

DR NOGUCH : Also Dr. Coffin also brought up
the very interesting observation that the -- one of the
ol d nmechani sns of defective interfering particles my
be a part of what is going on.

DR M CKELSON: Right, exactly.

DR NOGUCH : And | think that is certainly
worthy of nore future discussion. | amnot -- it is
not clear to ne which way actually would work in this
case but it could be in an adverse way.

DR MCKELSON: Right. But that is certainly
sonet hing that would be worthwhile. | think certainly

Dr. Coffin supported the detection or baseline and post
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assay analysis for the TCR repertoire and possibly
another way to |l ook at that was after the transduction
to look for clonal integration sites if there was a
limted nunber of T cells and T cell clones that were
grown up and reinfused into the patient.

And it was quite clear that the investigators
woul d not include nonprogressors or patients with very
low viral loads so I think that goes w thout saying
because we are | ooking at patients that have failed
HAART.

DR COFFIN.  There is one nore point rel ated
to that that | forgot to nmention that really did not
come up and that is one of your sort of failure
criteriais a half log increase in virus |oad but you
are not, as far as the protocol goes, collecting any
baseline infornmation on the stability of the virus | oad
I n each individual patient.

DR DROPULIC. W do screen and obtain a
basel i ne count but not --

DR. COFFIN.  You have just one.

DR DROCPULI C.  Yes.

DR COFFIN: And that does not then address
the stability of that. |If you have a patient whose
virus load is increasing for other reasons you could
have - -

DR. M CKELSON: John, we cannot hear you.

DR COFFIN. | amsorry. |If you happen to be
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a patient -- | amtrying to --

DR MCKELSON: | know. It is inpoliteto
have to turn your back.

DR COFFIN.  The issue is the protocol just
shows a single virus load tine point.

DR. M CKELSON: Ri ght.

DR COFFIN.  But in sone patients the virus
| oad may, in fact, be on an increase or in sone way
unstabl e, inherently unstable and may report an adverse
event of an increase in virus |oad when there really is
not one in this because the patient -- this is an
unstable patient and it would seemto their interest to
coll ect sone nore to be sure that the virus load in any
I ndi vidual patient is put on protocol is reasonably
stable at the tine that that happens.

DR. MacGREGOR  Sure, that sounds very
reasonable. The patients that we are going to be
recruiting are going to be well studied patients
because they will have had to have a history to show
the failure on treatnment so what we could do would be
to include a trend over a six nonth period or even a
year period as far as that goes.

And as they enter the study there wll be two
so we will have the screening viral |oad and we wil
al so have the initiation of viral load so we wll have
a nean there, too. | think that is a good idea.

DR COFFIN. Also in patients with very | ow
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viral -- your entry criteria goes down to 500 copi es,
which is very low, and a half log increase in that is
only up to 1,500 and | do not think many of us would
think that that was a significant difference. | would
worry about entering patients with that | ow a | oad.

DR MacGREGOR: Right. | think that is true,
too, and | think nost physicians and patients who were
stabl e above 200 with a viral |oad of 500 woul d not
want to be in such a study anyway, nor would I
recommend it to any of ny patients but we ought to put
that in nore explicitly. Sure.

DR. M CKELSON: So now given -- yes, Dr. Zaia?

DR ZAIA: | would al so encourage the letter
to at | east ask the sponsor and investigator to address
how the -- what neasures will be taken to protect the
public health fromthis experinent in the worse case
scenari o because | think that still is going to be the
nmost limting question in terns of inplenenting the
study. | nean, you nay, for exanple, have to isolate a
patient for the first 28 days in order to be sure that
In the case of a VSV reconbination it is not going to
get spread before you know about it.

I think that is going to be an inportant issue
to address in the further review of this.

DR MCKELSON: | certainly think that is
sonet hing that we shoul d address and coment on public

heal t h i ssues, whether you agree with what scenari os
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may or nmay not be feasible or viable and | think that
certainly this is sonething that we woul d not
ordinarily be asking but as the first use of a
lentiviral vector. | think one of the things is
certainly what you cone back with as your response is
sonet hing that you would have to use your best judgnent
on but the conmttee would | ook at that.

Ms. King?

M5. KING Just one other thing to add to the
list of things that goes in the letter, which is the
expanded di scussion description of the vector in the
consent form

DR M CKELSON: On, yes, the expanded
di scussi on description of vector. Certainly. But
again we would be willing to | ook at a new i nforned
consent docunent if you would like -- if you think that
woul d be hel pful .

DR DROCPULI C.  Yes.

DR M CKELSON: W woul d be very happy to try
to do that.

DR DRCPULIC. Yes, thank you.

DR M CKELSON: Gven all of those waffling
and comments that | think we have probably come to in
recommendati ons, may | have a notion that we
I ncorporate what we have just discussed into both the
I ndi cati ons of comments and di scussions that occurred

as well as recommendations, as well as the
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recommendati ons that the investigators had agreed to
already in the formof a letter that will go to the
I nvestigators?

DR GORDON: | just want to confirm before
novi ng - -

DR M CKELSON:  Yes.

DR GORDON: -- that we will be able to see
this draft before it goes out.

DR M CKELSON: On, absolutely. Absolutely.
That is al ways done.

DR GORDON: In that case | so nove because we
touched on sone pretty sensitive issues here and | want
to make sure that the draft is at least in ny --

DR. M CKELSON: That is the standard process.

DR GORDON: Makes ne confortable, yes. |
just want to --

DR MCKELSON: It is part of the standard.
Yes. No, it is good for everybody to know that we do
not just get one version of what is going on. All
right.

So can | have a notion? Dr. Aguilar. My |
have a second for that?

DR AGUJ LAR- CORDOVA: | second.

DR M CKELSON: Excuse ne. So it is the other
way around.

Al'l those in favor, please, raise your hand?

(A show of hands was seen.)
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DR MCKELSON: Al in favor, nine. And there
are no abstentions, no votes. So it is nine in favor.

So let's have a ten mnute break and then we
wi |l cone back for the data nmanagenent report. Thank
you all very nmuch. It was very, very interesting.

(Wher eupon, at break was taken.)



