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CLAD : mécanismes
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COLT

Research of early predictive factors of CLAD
Towards 4P medicine ?
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COLT / SysCLAD Story
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Dysfonction Chronique du Greffon:

Classification of adjudicated patients after 3 years post transplant

Répartition des patients par Catégorie
(n=802)
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 Nov 2017: 1t adjudications at 5 years:

250 patients « stable » at 3 years




MMP9 Story

Airway epithelial cells exposed to allogeneic T cells produce MMP9 through a
CCL2/CCR2 pathway: implications for chronic lung allograft dysfunction.

Donor’s Bronchial
epithelial cells (BEC)

l
Y@ Modification of BEC profile

Pain M, Royer PJ, AJT 2016

Recipient’s
Immune cells



Airway epithelial cells exposed to allogeneic T cells produce MMP9 through a
CCL2/CCR2 pathway: implications for chronic lung allograft dysfunction.
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Airway epithelial cells exposed to allogeneic T cells produce MMP9
through a CCL2/CCR2 pathway: implications for chronic lung allograft
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A cut-off value of 139 ng/ml of MMP-9 allowed the prediction of BOS
at 6 months with 94% sensitivity and 73% specificity

Pain M, Royer PJ, AJT



Regulatory T cells in transplantation

« Regulation of inflammation : asthma, autoimmune diseases, ...

« Growing interest in studying T regs in organ transplantation : operational tolerance, acute

rejection, clinical trials.

The number of FoxP3+ cells in
transbronchial lung allograft biopsies does
not predict bronchiolitis obliterans
syndrome within the first five years after
transplantation

Dorrit Krustrup?, Martin Iversen®, Torben Martinussen®, Hans Henrik
L. Schultz® and Claus B. Andersen®

Dynamics of Human Regulatory T Cells in Lung
Lavages of Lung Transplant Recipients

David C. Neujahr, L3 Adriana C. Cardona,” Onome Ulukpo,” Mark Rigby," Andres Pelaez," Allan Ramirez,’
Anthony A. Gal,? Seth D. Force,* E. Clinton Lawrence,’ Allan D. Kirk,”
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REGULATORY CD4+CD25+ T CELLS IN THE PERIPHERAL

BLOOD OF LUNG TRANSPLANT RECIPIENTS: CORRELATION

WITH TRANSPLANT OUTCOME

FEDERICA MELONL"® PATRIZIO VITULO,' ALESSIA MARONE BiaNCO,' ENRICA PASCHETTO,!
MonIca MOROSINL,' ALESSANDRO CASCINA,' [oLANDA MazzuccHELLL,? LAURA CIARDELLL?
TIBERIO OGGIONNI," ANNA MARIA FIETTA,! ERNESTO P0ZZ1,' AND MARIO VIGANO?

Lung function early after lung transplantation is correlated
with the frequency of regulatory T cells

Tomoyuki Nakagiri - Gregor Warnecke - Murat Avsar - Stefanie Thissen -
Bianca Kruse - Christian Kiihn - Petra Ziehme - Ann-Kathrin Knéfel -
Nodir Madrahimov - Meinoshin Okumura - Yoshiki Sawa - Jens Gottlieb -
André R. Simon - Axel Haverich + Martin Striiber

Decreased Percentage of CD4 'FoxP3" Cells in
Bronchoalveolar Lavage From Lung Transplant
Recipients Correlates With Development of
Bronchiolitis Obliterans Syndrome

Sangeeta M. Bhorade, L5 Hong Chen," Luciana Molinero,? Chuanhong Liao,® Edward R. Garrity,'
Wickii T. Vigneswaran,” Rebecca Shilling," Anne Sperling,’ Anita Chong,” and Maria-Luisa Alegre’

IMMUNOBIOLOGY AND GENOMICS

T Regulatory Cells in Stable Posttransplant
Bronchiolitis Obliterans Syndrome

Emilie Mamessier," Anne-Marie Lorec,” Pascal Thomas,” Monique Badier,” Antoine Magnan,"*
and Martine Reynaud-Gaubert'

» No consensus about the link between Tregs and BOS occurrence.



CD4
FoxP3

*k%

d Jeye stpuow 9 0} T
d.l Jsye stpuow 9 0} T s|190 L Buowre +8Q0yshaiL %

s180 L @D Buowre sbai] 9

Regulatory T cells profile

BN STA W BOS

<
é\&d’

\0‘0

T
©
o

T T T 1
o <t [aN} o
S S S S
o o o o

Y
0.10-

o

4.5
4.0
3.0
2.5+
2.0
1.57
1.0
0.5+
0.0
é&@

Regulatory CD4 T Cells
f&o
&

3.51

d Jaye syluow 9 0} T

s|1I90 L Buowe -Gzad yAQy/shaiL %
s|190 L A9 Buowe sfail o

4



CD25

8000+

6000+

MFI CD39 of Tregs
1 to 6 months after TP

4000

2000+

MFI CD25 of Tregs
1 to 6 months after TP

Regulatory T cells profile

4000+

3000+

2000+

1000+

CD39

[
[
&

é‘?‘

Functional Delineation and Differentiation
Dynamics of Human CD4" T Cells

Expressing the FoxP3 Transcription Factor
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Conclusion

Increase of Tregs proportion with a memory phenotype early after TP for patients who
will declare a BOS in the five years.
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New potential biomarker of the BOS occurrence, which could help to manage CLAD

after lung transplantation in the next decades.



Circulating CD9+ B cells: biomarker of long-term BOS-free survival after Lung
Transplantation (94/100)

Carole Brosseau 256" Maxim Durand 123", Eugénie Durand 12, Richard Danger
12 Jennifer Loy >®, Aurore Foureau >%, Mélanie Chesneau 1?2, Philippe Lacoste >,
Pierre-Joseph Royer °®, Adrien Tissot}?3°6, Antoine Roux>, Martine Reynaud-
Gaubert®, Romain Kessler’/, Sacha Mussot®, Claire Dromer®, Olivier Brugierel®,
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Knoop!4, Christophe Pison!®, Laurent Nicod®, Antoine Magnan 5¢°, Sophie
Brouard 124 & COLT and SysCLAD consortia*.
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Blood gene expression associated with BOS

* |dentification of differential genes (t-statistic from R limma package; p.value <5% and fold change >1.5)

PRED-STA

* Enrichment of down-regulated and immune-related genes in PRED versus STA comparison

Gene ontology analysis:

antigen receptor-mediated signaling pathway

immune response-activating cell surface receptor signaling pathway -
B cell receptor signaling pathway 4

immune response-regulating cell surface receptor signaling pathway -
immune response-activating signal transduction

immune response-regulating signaling pathway 4

activation of immune response -

positive regulation of immune response -

positive regulation of lymphocyte activation -
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positive regulation of cell activation -
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Prediction of BOS: independent validation

* Validation of genes associated with BOS appearance
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Prediction of BOS: independent validation

* Validation of genes associated with BOS appearance

-individual qPCR
-samples from new patients:
n=13 STA & 11 PRED

‘ independent validation
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Blood Gene Expression Predicts Bronchiolitis Obliterans Syndrome Appearance
After Lung Transplantation

Conclusion

* [dentification of 3 genes as predictive biomarkers of BOS
* Whole blood and gPCR: non-invasive and compatible with clinical settings
 Suggests a role of B cells in BOS mechanisms

patent: EP16306125.2
work submitted
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Validation of these 3 genes in a large prospective cohort

differentially
transplant oblitefans
syndrome = figure
heart pouQaﬁ associated
tlmeset@pred nantes

o
=)
o
o

Ilograft'

-Slung QgL
pe\‘fowme%moﬂths the-Q

validation chronic

respiratory
prediction

bronchlo tis 7
samples
collected

pubmed

joumalpatients analysis recipients

france
expressed
dysfunction

diag nosis independent
development



Conclusions: Biomarqueurs issus de COLT et

SysCLAD
MMP9
A valider en pratique clinique
Treg
B transitionnels CD9 + Score composite a construire

Pou2AF1, BLK, TCL1A



SysCLAD consortium

Cohort Of Lung Transplantation-COLT (associating surgeons; anaesthetists-intensivists; physicians, research staff) Bordeaux: J. Jougon, J.-F. Velly;
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Brimioulle, D. De Backer, J. Créteur, E. Engelman, |. Huybrechts, B. Ickx, T. J.C. Preiser, T. Tuna, L. Van Obberghe, N. Vancutsem, J.-L. Vincent; P. De
Vuyst, |. Etienne, F. Féry, F. Jacobs, C. Knoop, J.L. Vachiéery, F. Wan den Bomne, |. Wellemans ; G. Amand, L. Collignon, M. Giroux; Grenoble E. Arnaud-
Crozat, V. Bach, P-Y. Brichon, P. Chaffanjon, O. Chavanon, A. de Lambert, J -P. Fleury, 5. Guigard, R. Hacini, K. Hireche, A. Pirvu, P. Porcu; P.
Albaladejo, C. Allegre, A. Bataillard, D. Bedague, E. Briot, M. Casez-Brasseur, D. Colas, G. Dessertaine, M. Durand, G. Francony, A. Hebrard, M.R.
Marino, B. Oummahan, D. Protar, D. Rehm, S. Robin, M. Rossi-Blancher; C. Augier, P. Bedouch, A. Boignard, H. Bouvaist, E. Brambilla, A. Briault, B.
Camara, J. Claustre, 5. Chanoine, M. Dubuc, S. Quétant, J. Maurizi, P. Pavése, C. Pison, C. Saint-Raymond, N. Wion; C. Chérion; Lyon R. Grima, O.
Jegaden, J.-M. Maury, F. Tronc; C. Flamens, S. Paulus; J.-F. Mornex, F. Philit, A. Senechal, J -C. Glérant, S_ Turquier; D. Gamondes; L. Chalabresse, F.
Thivolet-Bejui; C Bamel, C. Dubois, A. Tiberghien; Paris, Hopital Européen Georges Pompidou F. Le Pimpec-Barthes, A. Bel, P. Mordant, P. Achouh;
V. Boussaud; R. Guillemain, D. Méléard, M.O. Bricourt, B. Cholley ; V. Pezella; Marseille: G. Brioude, X.B. D'Journo , C. Doddoli. P. Thomas, D.
Trousse ; S. Dizier, M. Leone, L. Papazian; F. Bregeon, B. Coltey, N. Dufeu, H. Dutau, S. Garcia, JY. Gaubert, C. Gomez, 5. Laroumagne, A. Nieves, L,
C. Picard, F. Rey, M. Reynaud-Gaubert, JM. Rolain, E. Sampol, V. Secq; |. Bouvin ; Nantes O. Baron, P. Lacoste, C. Perigaud, J.C. Roussel; |. Danner,
A Haloun A. Magnan, A Tissot; T. Lepoivre, M. Treilhaud; K. Botturi-Cavailles, S. Brouard, R. Danger, J. Loy, M. Monsset, M. Pain, S. Pares, D.
Reboulleau, P-J. Royer ; Le Plessis Robinson, Hépital Marie Lannelongue Ph. Dartevelle, D. Fabre, E. Fadel, O. Mercier, 5. Mussot; F. Stephan, P.
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