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Neutrophils can be beneficial or deleterious during tuberculosis (TB). Based on the expression of MHC-II and programmed death ligand 1 (PD-L1), we
distinguished two functionally and transcriptionally distinct neutrophil subsets in the lungs of mice infected with mycobacteria. Inflammatory [MHC-II-, PD-
L1°] neutrophils produced inflammasome-dependent IL-15 in the lungs in response to virulent mycobacteria and “accelerated” deleterious inflammation,
which was highly exacerbated in IFN-yR7- mice. Regulatory [MHC-II+, PD-L1N] neutrophils “brake” inflammation by suppressing T-cell proliferation and IFN-y
production. Such beneficial regulation, which depends on PD-L1, is confrolled by IFN-yR signaling in neutrophils. These findings add a layer of complexity to
the roles played by neutrophils in TB and may explain the reactivation of this disease observed in cancer patients tfreated with anti-PD-L1.
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1- Two neutrophil subsets with two different functions

Ly6G Ly6C Ly6G Ly6C

: 8y, BCG : vaccine strain avirulent MO 10 CD11b CD11b Neutrophils Neutrophils subsets 25 _ IL-1B8 I F _,Y R
[ In V|1TO ~_ Mtb H37Rv : Lab strain (L4) low virulence MOI 1:1 MHC I 4x108% - 2,5x10° —I ]
\ Mtb HN878 : Clinical strain (L2/Beijing) high virulence MOI 1:1 PD-| 1 | - 25106 20 u [ |
/ i - ' * 1 l.- B IPRR KO
H a 157 Y
1000- N 800 - il —— 1,5x10° £ |
= £l 2. 3 o - - 20l | m
800 500 _ M Casp1/11 - Inflcmmo’rory Regulo’rory WT ":N_YR-/- O CT] b 1x106 - B . g
2 o0o- ] I T Leg e - 1x10¢] 5105 5- %
2 > 400 - , Mpo ¢ N (N
3400_ T f_ / 5.10¢6 UFC [.N. / 817;,;”2 : 0 @%ﬁ& | 0 _ﬂl 0 I I
= * (’& m « K% a vR--
200- N 7 L 11 S | timpr @ WT  IFN-yR™ MHC-II WT  IFN-yR
_ | e, L-Ji Umbers B
OMedlum LPS BCG M Mib ° ;T‘ LFI’S BC'G i Single cell Equal numbers in 2 Zmpi ; Level of i .
v eaium m . ]
Nig am " Nig - H37Rv RNA seq the lung 8052 ® o expression | E{/?/(?I:%peeutrophils MHCIT-
— . s gwTt trophils MHC-II*
4 Z IL-1b | _Pégfs; 2 ; : Zif, o .IFN-r\‘/eRl{/-rr?gutlrzphils MHC-II*
w A, PRas —
I b N _ | ! * @~
MRP8"TCsp/lox 8 s, ¥ J“'«“’ L U ¢ . 1.00 20—- -
‘q} s 3 ; L o | Oast ® o-
- BCC MW _in = 4 R, RG> TR I R =L ifi204 8 O . PD-L1 . .
HoE 1 RN - S A P o | 128 . PD-L1 expression on surface of MHC-IIPos is dramatically
2 e =¢ P2y Py S S Slcer © @ reduced in IFN-yR/- mice
5 103 UFC . % i I 2 | cxert J
: ‘x i :CCx;z . Ly6G Ly6C 150 . | AMHCAI
EOR ; o) CD11b Lo 1 e
UMAP_1 Lon 0 Vhell ® @ e K A = 6 e B MHC-II
. TR o ° g A A
BCG H37R BCG: no difference g | 2 |
MHCpOS Oﬂd [\/\cheg hove 'I'WO (? AdCd86 ® SplenocyTesOTQ PD-L1 g 100+ AA AA ;' - 47 % E-
8- 8 o . . . gre1 . pep’rlde OVA b= E A
I \ H37Rv: less IL-18 when neutrophils distinct franscriptomic profiles e ® / 3 m 2
26 g 67 = do not have inflammasome u ém:g;::; £S Algf : ‘ @@@ e 507 Z 2-
) S . £ F u B
£ 4 4 1112p40 Q e
< ) = & - Only virulent Mtb activates e B £ § | Inos2 ' . T-cell proliferation and WT or IFN-yR” 0 H
v 21 o . . . . = Cxcl1 ® . IFN-y production I I 0 I I
= 2| oo n inflammasome in vivo in __ Cas1 - WT IFN-yR" WT IFN-yR"-
oo == o ————— neutrophils 1000 - -
MRP8 WT  Cre+ MRP8WT  Cre+ = (- ) . N
MHC-IIPes neutrophils from IFN-yR- mice loose
500 - o
\regulc’rory properties )
Mhcll  111b 11112 Mmp9 Ifngr 1118rap S100a9 0 ) s
IL-1B-driven inflammation in the lung MRC- MRC-F
\he MHCnreg subset is inflammatory
& produces IL-1p 3- Can MHC-I|Ir°s regulatory neutrophils
dampen inflammation in vivo?
BMHC-II* \ BCG
150 -| _* 6 o 6
A A ] ] I_Le .- AMHC-E ) I5I’]‘IO o 20-
= a P N 51 / : -
0 100 - A A T4 2 A A —_— [, — Flow cytometry ®15-
- |t s |p R Only MHCPes wr 2 eel sortng
Neutro MHC-|I"eg S < =10-
or MHC[IPos 5 - z block T-cells H37Ry (@R 10° MHCHI 2
e . ] » ils i = T
0\2 50 o 2 Depends on ‘7j03cfu =% neutrophils i.v .
. I.N . y—
fimad o DL @
o : il 0 - 0 — D18 D21 01—
T'Cﬁ:\]‘fyrﬂfféit?igﬁ”d Orisotype lsot)'/pe Anti PD-L1 Isotype  Anti PD-L1 IFN-yR” AnaIyS|s of WT  IFN-yR"IFN-yR"
: +
/ physiopathology WT Neutro
Neutrophils Neutrophils MHC-lI"ed IL-18 . CD3-T cells IFN-y .
( . . ) 8x105 - 8x10% 207 = 4x10° '** > n
MHC-II"®9 neutrophils produce IL-18 and are inflammatory, . | : . . .
. . 6x105— 6x10° | 15 - 3x106 —
\ MHC-IIPos; PD-L1P%s neutrophils are regulatory I oo = g ® ] .
S axt05- o 4x10°— ® 210 H § 2x106 al S 0 Ry
IN SU M MARY 2x108 B 2x10° - J;I_ ®e 5| - ® 1x10° - ? _.% . ? 5!
ad
A ‘ © [ ®
O/ RV 0 I I T 0 T T T 0 T T | 0 I I I 0 [ I I
T WT IFN-yR/ IFN-yR-+" WT IFN-yR/ IFN-yR-+ WT IFN-yR/ IFN-yR-+" WT IFN-yR- IFN-yR-- WT IFN-yR/ IFN-yR-+"
PP . . o , . WT I\Jlreutro WT Neutro WT Neutro WT Neutro WT Neutro
Dual “brake” and “accelerator’ functions exerted
by the two neutrophil subsets on Mib infection in 4 i i . )
MR =) W the lung. Two functionally distinct neutrophil MHC-|[Pos neUTrophlls from WT mice fransferred intfo Mtb-
_Y T ] o . ° ° ° °
™~ subsets are recruited tfo the lungs In response to -/-
— recruiiea ng ponse | infected IFN-yR7- mice dampen lung inflammation.
mycobacterial infection. Classic [MHC-II-, PD-L1'"7] \_ Y,

jl neutrophils produce high levels of inflammasome-
. dependent IL-1B in the lungs In response to virulent

mycobacteria and act as an “accelerator” of / Next \

L deleterious inflammation, which is  highly
4 bog exacerbated in IFN-yR7”- mice. Conversely, . T . .

oo, requlatory [MHCAI*, PD-L1] neutrophils act as »C3HeB/Fel mice dlstrllbu:uon of regulatory and’!nﬂammatory
meenilent “orake” of inflammation by suppressing T-cel neutrophils in a model with "proper TB granuloma’ (see poster by
e==w» proliferation and IFN-y production. This regulation Doz-Deblauwe et al)

> et depends on PD-L1 surface expression, controlled '
PD-LT"" <55 Oy IFN-yR signaling in neutrophils. »Examine these two neutrophil subsets in TB patients
»Understand their respective roles in inflammatory compounds
\ . production in the lung during TB |
Many thanks to
The mouse team of the PFIE (INRAE, Nouzilly), especially Corinne Beaugé, Jérome Pottier & Emilie Lortscher INRAE Centre Val de Loire
Valérie Q i INEM, UMR7355 CNRS, Uni ite d'Orlé , F Aim2-, Gsdmd’, NIrp3/, Cspl/11-- . .
q?n"iie, vueshiaux | niversité rléans, France) Aim sdm o spl/ UMR1282 Infec’rlology 2 Public Health
Alix Sausset and Christelle Rossignol, from the IMI team (ISP, INRAE, Nouzilly) neutrophil cell sorting and histology. Route de Crotelles - 37380 Nouzilly France
Sonia Lacroix-Lamandé and the AIM team (ISP, INRAE, Nourzilly) Fluidigm Biomark. Bacterial Infections and Immuni’r f of Ruminants
André Rieutord and Hail Aboudagga (Gustave Roussy Cancer Campus, Villejuif, France) for Anti-PD-L1 Ab . . . .
- . . nathalie.winter@inrae.fr
(Tecentrig®, atezolizumab) = - :
Mustapha Si-Tahar and Hervé Watier (CEPR, UMR 1100, INSERM, Université de Tours, France) for helpful =1 : emilie.doz-deblauwe@inrae.fr

\  discussions. / = . badreddine.bounab@inrae.fr




