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So I would like to directly enter the problem because now you are familiar with this concept.
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It was very difficult at the beginning just to publish on that topic because the question was, is
it tolerance and so on and so on. So this is the first case we observed and now there are more
than 100 well-analysed cases all over the world and probably more, we don’t know exactly the
prevalence. But what we call operational tolerance is a clinical definition of course, which is a
stable function at least one year after withdrawal of any type of immunosuppressive drug.
Usually the patients stop the drug for incompliance but you have also PTLD and toxicity and so
on.
So when I show this slide I just want to emphasise one point, it’s a very robust phenomenon.
We have several patients over 2 decades, 3 decades. So it’s really probably an interesting
paradigm to understand what happens in this disease. So the second point that we know now
that these patients are doing less infection than the stable patient under suppressive
treatment. We have now a collection of 30 of these individuals so we can start to make
statistics. But they are not presenting any defect in their immune response and they respond
to flu almost normally. So they are probably tolerant amid our concept of specific I can say but
of course we don’t know.
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Now the problems when we study these patients are numerous. The first is that we have
access almost only to blood. Biopsies are very rare, when they have been done they are
almost normal but usually these patients refuse and it is difficult to biopsy a kidney which
works perfectly.
The second point regards the comparators. According to the comparator you choose, you find
different interpretations and different data. If you compare that to chronic antibodies, for
instance totally different than if you compare to healthy volunteer and you will see that the
conclusion on B cells that I will address after will vary according to the comparator. A big
problem is to try to understand the role of withdrawal with the immunosuppressive drug. Is
this withdrawal doing something per se? Here it’s always very difficult but now we have the
liver recipient so we can compare and it’s a big help.
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I’d be very quick on past published data which have been reproduced in the European Network
for instance and the American also that there is no gross modification on the Treg cells in the
blood in these patients. But the level of the phenotype and the function which is not shown
here.
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Regarding T cells there are several papers published on T cell phenotypes. There is no change,
it looks like normal even for CD28 expression, granzyme and so on, molecules associated to
cytotoxicity. Contrary to what we believed at the beginning of the first patient we studied, we
know now this is artefact due to fragility of transcript due to storage, we know that using this
homemade access to the global repertoire of T cells we know that the Tol patients have usually
a Gaussian repertoire contrasting with chronic rejection patients with a stable distribution in
the two situations.
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So just to tell you that there are many studies done at least on the phenotype that we are not
really successful. I’ll just show your recent data not yet published in collaboration with Régis
Josien and our group in our institute which is just a track, we are going to follow this track but
we have not yet worked but we have very a reproducible and very interesting increase in CCR7
in both types of DC in these patients and it’s really very impressive. What is interesting also
maybe is that usually this increase goes along with an increase of other phenotypes such as
CD62 which is not the case here.
So why there is an accumulation of dendritic cells in the blood of these patients with high
increase in CRR7 which usually – the cells in the tissue is not clear but it is something which is
reproducible.
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I just want to spend some time on an observation we did 5 years ago which was that the blood
of these operationally tolerant patients did contain a strong well, an increase in the number of
B cells in the blood.
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We kept that in our memory of course, but we recalled that B cells could be interesting when
we were searching for a signature. So I’m not going to detail all those things that have been
published but just we had genes that were associated to tolerance not expressing chronic
rejection and some of the stable patients had this signature and the signature could detect
new Tol tests, independent Tol tests.
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But the point was that when we analysed the genes that were concerned by this signature, we
found that almost all genes that have been published so far also for lymphoma for all the
studies done or let’s say B cells stimulated by anti CD40 ligand and all those stuff you know
are in the database memory and you can compare your data with that. For those of you who
are not familiar with how to interpret this pattern just when it is asymmetric it means that
there is a strong signature concerning a given pattern. All these patterns concern B cell
pattern, activation B cell pattern, lymphoma pattern and so on. So definitely we had a
confirmation here that B cells could be interesting.
Now having a transcriptional pattern when you have a high increase, well when you have an
increase of B cells in the blood is not really something totally strange but as you will see after
when you purify B cells you will find also a very significant change in value pathway. So it is
not only the increase in B cell, the B cells are also concerned.
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For those of you who are not familiar with genomics and transcriptional analysis and so on, a
little bit like me I must confess, you nevertheless realize that every study concerns fault, what
is increased. But in fact what is increased might not be the most discriminant parameter so
another approach which is based on networking and connection between the molecules can be
studied using all the knowledge on a given molecule and using an intuitive pattern. For
instance you can analyse the molecules that are considered as key molecules at the node of
these effects. When you do that here I should add CD20 and you have important molecules
that are related also to B cells.
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Very quickly when we went back to the phenotype to study more precisely we found that there
was an increase in B cell memory but here it’s a little bit tricky because naïf cells are increased
and memory cells are also increased. So according also to the comparator you will have
different conclusions.
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These B cells also express more activation molecules such as B7 or homing molecules
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and also CD40 molecules by FACS or by analysis of number of cells as well as transcript as a
matter of fact.
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You have also more CDFC receptor linked to suppression which is the B species and you can
find the same data on mRNA, on number of cells and on MFI also.
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So it’s a very specific pattern of cells and the BANK molecule that we found as an odd molecule
as I mentioned is strongly and is quite an impressive marker in these patients and it is higher
than in all the comparators.
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So all these patterns evoke today, there are probably other interpretations, but evoke today
the possibility that these patients could be maintained in a tolerant state because they have B
reg. So you know that BReg are very fashionable now and you know now, probably you may
have seen a paper in the GN last week showing that there is also a monocyte expressing
FOXP3 which is able to inhibit immune function and so on. So these B reg are for now
considered to be an equivalent of B cells that produce B7 when activated through the B cells
and CD40 ligand. They have the CD5 and the CD1d which are increased in our population,
significantly increased. So here I have to say that the situation is not yet totally clear
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but if we look at the European study to which people here contributed with us such as Hans
Falk the cells that produce IL10 which are now considered to be equivalent to the so-called
transcriptional B cell which is normally a very tiny stage when the B cell leaves the bone
marrow and normally you have really very few of these cells and they are not living forever as
transitional of course.
So here the hypothesis would be that these B cells remain in the blood for no reason there is
no differentiation towards B cells. So in the European study these B cells were not significantly
increased but in the American network it was significantly increased and what they found was
that these transitional B cells produce more IL10 in tolerants than in the other group.
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So in our first study we were not able to find a significant difference. But now we have more
experience and this is where we are. This is prospective people, fresh blood and a very wellcharacterised experiment I think and you see that we have now with 11 cases an increase in
IL10 producing cells which belong to the transitional stage here.
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So there is the possibility that these situations are characterized by more transitional cells that
do not evolve towards mature B cells and plasmocytes and so on. So the shift in
immunoglobulin will not be realized and it could give a kind of rationale because if you don’t
have an adequate antibody response, you may end up with operational tolerance. Just a few
words about the liver.
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So this is data from Alberto Sancéz-Fueyo in Barcelona. It’s very interesting because here it’s a
prospective study. So 10 years after a liver transplantation two thirds, a little bit less than two
thirds of the patients are operationally tolerant. That is if you stop the immunosuppressive
drug, they do not increase their enzymes and they just behave normally. So it’s very
interesting.
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Now we did a study with Alberto and it will be published soon where we compared the same
platform using exactly the same technique the liver and the kidney and you see here that with
the liver is associated – signature. Alberto did not reproduce his first claim about gamma delta
T but the NK remains something extremely valid and in the liver there is no difference in
distribution for the B cell gene and just to recall you that in the kidney the B cell genes alone
are affected, no NK and no monocytes. So this is something very different.
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Now how to find the track because this is only association it’s not evidence at all. So miRNA
could be interesting because you know that these molecules which are not coding and have a
very complex maturation can bind to hundreds of miRNA and there is multiple evidence that
these miRNA can modulate function and kind of cluster of function.
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So we wanted to see whether we could find something by looking at these C stem and we did
by TaqMan, an analysis of the most important miRNA published and we found that miRNA-1423p had a very strong expression in patients with operational tolerance.
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So what was interesting after was to confirm that the species were indeed observed in the
blood but that there was no modification of any these 142 mi in the T lymphocytes whereas a
difference was quite important in the B cells showing once again a possibility of the B cell as a
guilty cell of the good cell.
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So one way of analysing that we have just realized was to force the expression of these
species in a Raji B cell line. We obtained a quite contrasted pattern but it was interesting to
find using an intuitive programme for instance or PCR almost all the molecules that we had
identified in our intolerant patients.
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So there is here an interesting relationship. Now we try to connect with the animal models to
see whether we can go further. You see here with the transfected Raji, you have an increase in
BANK and we have also an increase in CD20.
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Now CD20 is a very specific molecule which is affected in this tolerance. We know now it is a
cation channel but we don’t know the function. Almost no one knows I’m aware of the function
of the CD20 carefully. But we found in all the studies we found the CD20 molecule.
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Now just to show you that the miRNA as I told you for the normal transcript is not overlapping
when you compare liver and kidney, so we have here a contrasted situation.
Slide 29

Now is there a role for B cells? I’m not sure at all. From the human studies it’s not evidence,
it’s just a confrontation and finding some observations that suggest that and so on and so on.
So increase in B cells and miRNA and so on and so on. Nevertheless this is highly reproducible
it was found in the European network, in the ITUN network and in our own study of course.
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So we have now a little bit more evidence coming from the animals but the animals are
different as you all know. For instance here this is some experiment recently published from
our institute where we used rats made tolerant, a very powerful way to make true tolerant
animals using a DSG-derivative called LF. Then you take the B cell to look and see if you can
transfer the tolerance and as you can see here you transfer the tolerance in 100% of the
animals when you inject B cells from tolerant animals here as compared to chronic rejection or
untreated.
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Interestingly in the same issue, in the same mouse, not same issue because it was a different
journal you will see that
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and let me go immediately here that the group of Deng in Harvard showing another model
using an antibody against CD45 that you can transfer the tolerance also using B cells. He did
further studies showing that LFA 1 for instance and other molecules were also important in
these activities. But interestingly in Deng’s experiment it’s not here an IL10 dependent model.
Let me come back to a point also in our animals. We found that in the grafts we found many B
cells equivalent to the chronic rejection but the B cells of the tolerant animals express IgM but
no IgG and it is here the same thing for transcripts so the ratio does not favour IgG fitting with
the defect of maturation of these B cells. Which looks a little bit like what we observed in
humans.
Slide 33

Now we have now 30 some more than here but we have now 27 of these operational tolerants
with a very precise clinical history file. We control these patients to stable patients but now we

also have a collection of patients who stop and reject and of course this is very controlled if I
can say.
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I just want to show you how these patients evolve which has not been studied before. First of
all nothing really special and we do not confirm in these long series what we published in the
beginning on the few patients, 10 patients, not everything but nevertheless they do rejection
before being tolerant and 40% which is quite unusual, it’s not significant but it’s quite
surprising.
The induction therapy is not an independent factor it is due to the presence of short ischemia
time and so on.
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So how do these patients evolve? Here we come to the semantic issue. Who is tolerant?
Probably roughly half of these patients are truly tolerant if you accept that they have a
functional graft, no opportunistic infection, respond to vaccination without any antibodies for
decades. Probably tolerant. Of course we should study T cells and so on and so. So you never
know. Bu they are very close to the true tolerance and remember that our mice rejected at 4
months.
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So the other patients, about 25% should be described as acceptant, they are not tolerant
because they develop antibodies but they are perfectly functional for decades. Only one case
had DSA but still no change in function. So we call that acceptance and the concept here is
probably a lack of destructive immune response to weld the graft which is interesting.
What happened with the endothelial cells and so on? So we are here splitting the field.
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The last point is that some of these patients degrade. You have one third of these patients that
degrade their function
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and when you look at how their function has degraded some can be a type like chronic
rejection.
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If you accept that transglomerular alone is a chronic rejection but we don’t know of course
because old kidneys may actually be tolerated within brackets or accepted despite a slow and
physiological loss of function. So loss of function but not loss of tolerance.
Slide 40

This is my last slide Mr Chairman am I in time? I think yes it never happens to me so I feel
very, very happy and --- also very relaxed.
So I have 20 minutes to comment this slide no 2 minutes what are we doing here? We have
just obtained the green light for the beginning of a prospective study where we are weaning
the patient from CNI. It took us two years to set up this study because we wanted a double
blinded study. It’s absolutely obligatory because if you have a group in which the
immunosuppressive drugs are weaned, then the doctors are very nervous, the patients are
very anxious and you over biopsy these patients, they are always at the hospital and so on

and the study is totally biased and also dangerous. So what we have been allowed to do is to
make a double blinded study where the pills look the same but some contain a placebo and the
others contain FK.
I must say that Fujisawa – financed the double blinded pills, logistics which is quite generous I
must admit because it is to show that it is not required for these patients in x per cent of the
cases. So we selected the patients before for having low risk at the clinical level.
Now this selection as you know is very precise now so people have no antibodies and so on
and they are at more than 5 years from the transplantation. So we will drop the CNI with three
steps of three months and look at what happens very carefully. Of course green in parallel all
our markers but the markers will never be decisional because of course we don’t know if they
are interesting.
I think something red here indicating --.
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So this is my group and most of the people working on this topic. My close collaborator Sophie
Brouard really doing a great job on this topic and other stuff. You have here the people doing
the miRNA, you have the biostatisticians very smart collaborators and all these – not in the
picture which is too bad because she’s a clinician which is very important. We have full
engineers devoted to this project that goes in every centre where we have identified a patient
like that. Thanks for playing and bringing back the sample and using that we have these 30
cases. Thank you very much.

