Supplementary Figures

Supplementary Figure 1

Effect of vagotomy on spleen, blood and lung neutrophils, ELW, and phosphorylation of p65
NF-kB and AKT1 in splenic neutrophils in LPS-induced ALI. Sham and vagotomized mice were IT
challenged with LPS (5 mg/kg). 15 h after IT LPS, mice were killed to assess (A) neutrophils in the
spleen; (B) blood neutrophils; (€) lung MPO (an index of lung neutrophil infiltration); ELW (D),
and p-P65 NF-kB (E) and p-AKT1°*"*”3|evels (F) in splenic neutrophils. N = 4 in each group; *P <
0.05, Student’s t test (A-B, D-F) and repeated measures two-way ANOVA was used for statistical
analysis (C). Data are presented as mean + SD. Representative from two independent

experiments.

Supplementary Figure 2

Identification of specificity of rabbit anti-a7 nAChR polyclonal antibody. Lung, blood, and BM
cells were isolated from wildtype and Chrna7’ mice and labeled with Alexa Fluor® 488-rabbit
anti-a7 nAChR antibody. The whole cell population was gated. Percentage of a7 nAChR" cells
was evaluated in lung (A-B), blood (C-D), and BM (E-F) cells. N = 3 in each group. Data are
presented as mean + SD. Wildtype and Chrna7’" BM cells were labeled with Fluor-633 a-
bungarotoxin (Biotium) and the whole cells were gated. The a7 nAChR" cells in the BM cells

were calculated (G).

Supplementary Figure 3

A-F. Changes of monocytes (Ly6C"Ly6G™) and neutrophils (Ly6C™Ly6G") in the spleen, BM,
and lung from PBS-challenged sham and vagotomized mice. Spleen, BM, and lung cells were
isolated from sham + PBS (IT) and vagotomy + PBS (IT) mice at 24 h. The cells were labeled with
fluorescent anti-Ly6C and Ly6G antibodies. The whole cell population was gated. Percentage of
monocytes (Ly6C"Ly6G™) and neutrophils (Ly6C™Ly6G") in the spleen (A-C), BM (D-F), and lung
(G-1) were analyzed. N = 3 in each group. Data are presented as mean * SD.

J. Changes of lung MPO, an index of neutrophil infiltration. Sham and vagotomized (right
cervical) wildtype mice were IT challenged with PBS and killed at 4, 12, and 24 h post PBS
challenge. The lungs were excised and homogenized to measure MPO activity. N = 3 in each

group. Data are presented as mean + SD.


https://www.thermofisher.com/us/en/home/life-science/cell-analysis/fluorophores/alexa-fluor-488.html

Supplementary Figure 4

Representative photomicrographs of lung histology in E. coli pneumonia compared sham to
vagotomized mice.

(A) Effect of vagotomy on infiltration of neutrophils in E. coli infected lungs. The sham and
vagotomized mice were IT challenged with E. coli 2.5 x 10° cfu and then sacrificed at 12 and 24 h.
The lungs were collected for immunohistochemistry. Red color: stained with anti-VE-cadherin
antibody for labeling blood vessels; green color: labeled with anti-Grl antibody for detecting
neutrophils. A: Arterioles; B: bronchus; V: vein. Scale bar 50 um; objective magnification x 20.
(B) Effect of vagotomy on a7 nAChR'Gr1’ cells in E. coli infected lungs. The lung sections were
incubated with primary rabbit anti-a7 nAChR and rat-anti-Grl antibodies then labeled with
Fluro488-anti rabbit or Fluor-594 anti rat secondary antibodies. Red color: Grl®; green color: a7

nAChR"; objective magnification x 40; Scale bar 20 pm.

Supplementary Figure 5

Flow cytometry analysis of changes of a7 nAChR'CD11b" cell population in peripheral blood
from E. coli-infected sham, vagotomized and a7 nAChR-agonist supplemented vagotomized
mice. Experimental setting was established in Figure 4. The blood cells were isolated and labeled
with corresponding fluorescent antibodies. The whole cell population was divided into three
gates: lymphocyte, monocyte, and PMN based on size and granularity of cells (A, D, G). The a7
nAChR'CD11b* cells from each gate were subgated (B, E, H). The percentage of a7
nAChR*CD11b" cells from each subgate was presented (C, F, and ). *P < 0.05, one-way ANOVA

with Bonferroni post hoc test. Data are presented as mean * SD.

Supplementary Figure 6

Activation of a7 nAChR promotes phosphorylation of p-AKT1 at Ser473 site in granulocytes
and suppresses cytokine production.

A-B. The wildtype and Chrna7’ splenic neutrophils were pretreated with a7 nAChR specific
agonist-PHA568487 and then challenged them with LPS and separate cytoplasm and nucleus 1 h
later. P-AKT1°*™”® was measured in cytoplasm (A) and nucleus (B) by ELISA. C. The supernatant
was collected to measure CXCL2 levels by ELISA in LPS-challenged splenic neutrophils pretreated
with different concentration of PHA568487. Representative of two experiments. D. The splenic

neutrophils were pretreated with Wortmannin for 15 min and then challenged with LPS. The



supernatant was collected to measure CXCL2 levels by ELISA 4 h later. N = 8 in each group. **P
< 0.01. E. The isolated splenic neutrophils were challenged with LPS (1 um). The supernatant
was collected to measure CXCL2 and TNF-a levels by ELISA 4 h later. N =3 in each group. **P <

0.01, *P < 0.05. Student’s t test and data are presented as mean + SD.

Supplementary Figure 7

Deficiency of AKT1 worsens BAL profiles. The wildtype and Akt1” mice were challenged with an
IT E. coli (2.5 x 10° cfu). The mice were killed at 24 h after E. coli challenge. The BAL was
collected to measure protein (A), E. coli colonies (B), and TNF-a level (C). N =5 in each group. *P

< 0.05, Student’s t test. Data are presented as mean % SD.

Supplementary Figure 8

Effect of deletion of Chrna7 and vagotomy on BAL profiles and splenic p-AKT1, p-STAT3 and p-
ERK levels in E. coli pneumonia. The wildtype, Chrna7/', and vagotomized mice were
respectively challenged with an intratracheal E. coli (2.5 x 10° cfu). The mice were killed at 24 h
after E. coli challenge. The BAL was collected and spleens were harvested and homogenized. The
supernatant of BAL was used to measure protein (A); E. coli cfu (B); TNF-a (C). The p-AKT1 3"
(D), p-STAT3 (E) and p-ERK (F) levels in the supernatant of spleen homogenate were measured

by ELISA. N =4-5in each group, *P < 0.05, Student’s t test. Data are presented as mean % SD.

Supplementary Figure 9

A-D. Deletion of Chrna7 or Aktl worsens acute lung infection and inflammation. The wildtype,
Chrna7/', or Akt1” mice were respectively challenged with an intratracheal E. coli (2.5 x 10° cfu).
The mice were killed at d1 and d2 after E. coli challenge to measure ELW (A). Blood was
collected to analyze (B) blood neutrophils; (C) blood monocytes at d1. N = 4-5 in each group, *P
< 0.05, **P < 0.01, student’s t test. Data are presented as mean * SD. The lungs were harvested
and homogenized to measure MPO activity in the supernatant at d1 (D). N =5 in each group, *P
< 0.05, Repeated Measures of Two-way ANOVA. Data are presented as mean + SD.

E. Change of survival in E. coli-infected wildtype, Akt1”", and Chrna7’" mice. The wildtype, Akt
”, and Chrna7’ mice were IT challenged with E. coli (5 x 10° cfu) and followed up for 5 days. N =

10-23 in each group. Data are presented as mean + SD. Log-rank test.



Supplementary Figure 10

A-B. Flow cytometry analysis of splenic CD4 cells during E. coli pneumonia. Using the same
experimental setting as Fig. 7A-D, the four groups of spleen cells were submitted to flow
cytometric analysis. A. lymphocyte population was gated. B. Percentage of splenic CD4" cells. N
=4 in each group, *P < 0.05. Data are presented as mean % SD.

C-D. p-AKT1 and CHAT expression in the E. coli-infected Chrna7" / 'Itgam'/ " spleens. Spleens were
collected from E. coli-infected wildtype and Chrna7/'ltgam'/' mice to perform western blotting at
24 h post E. coli IT infection. N = 3-4 in each group, *P < 0.05. Data are presented as mean + SD.

Image J software was used for analyzing optical density.

Supplementary Figure 11

A-B. Effect of vagotomy and double deletion of Chrna7 and Iltgam on lung 1122 and Cxcl2 mRNA
during E. coli pneumonia. The sham, vagotomized, and Chrna7/'lgtam'/' mice were IT challenged
with E. coli (2.5 x 10° cfu). The wildtype mice receiving an IT PBS were used control. The mice
were killed at 24 h after E. coli or PBS challenge. Lungs were excised to extract RNA for real-time
PCR for /122 (A) and Cxcl2 (B) mRNA. N = 3-4 in each group. Data are presented as mean * SD.
C-E. Effect of vagotomy and double deletion of Chrna7 and Itgam on bone marrow monocytes
and neutrophils during E. coli pneumonia. The sham, vagotomized, and Chrna7” Igtam” mice
were IT challenged with E. coli (2.5 x 10° cfu). The wildtype mice receiving an IT PBS were used
control. The mice were killed at 24 h after E. coli or PBS challenge. BM cells were isolated and
labeled with fluorescent anti-Ly6C and Ly6G antibodies. C. Gating strategies for monocytes and
neutrophils; D. Percentage of Ly6C"Ly6G™ monocytes; E. Percentage of Ly6C™Ly6G™ neutrophils.

N = 3-4 in each group. Data are presented as mean  SD.

Supplementary Figure 12

TNF-a production in LPS-challenged peritoneal macrophages. Peritoneal macrophages were
isolated from wildtype, Chrna7”, Itgam”", and Chrna7” Itgam” mice. The mice were ip injected
with 3 ml of 3% (w/v) Brewer thioglycollate medium into the peritoneal cavity. Peritoneal lavage
was performed 3 days post thioglycollate injection. The purified wildtype, Chrna7/', Itgam'/', and
Chrna7/'ltgam'/'macrophages were separately challenged with LPS (1 uM) for 4 h. TNF-q in the
supernatant of media was measured by ELISA. N = 3 in each group. Data are presented as mean

+SD.



Supplementary Figure 13

Vagal-a7 nAChR signals via AKT1 regulate a7 nAChR*CD11b" cells by which dampen acute lung
inflammatory responses. In the intact condition, vagus signals trigger release of acetylcholine in
the spleen, and this event leads to phosphorylation of AKT1 in a7 nAChR'CD11b" cells and
confines these cells in the spleen. Disruption of vagal circuits reduces phosphorylation of AKT1
in splenic a7 nAChR'CD11b" cells and facilitates spleen egress and lung recruitment of these
cells. Without functional vagal circuits or a7 nAChR agonist stimulation, accumulated a7
nAChR'CD11b" cells in the LPS or E. coli challenged lung lack of anti-bacterial propriety and

propagate inflammatory responses.



X —~~ -
72 g *4 | i K
%Qw* =) v_d_l_ )
We "o %
Qrw/ < m ! T T { M\MJ
oy = 3 & 2
m N = o (ao)
(Jw/utw/syun) sjiydonnau ajus|ds
C On__.>_ mc_“d._ LL 3O 3N Ul ¢/piasTINV-d

)
I I I 1 Wr\wz r T T T T 1 M\h}
O < N o
(1r/y) N 8 4 3 & 8
s|lydoJinau poojg LL] (ao)
s|iydoJinau o1ua|ds
m 40 3N ul g%-4N §94d-d

I T T T T {
S ® © % o O
<+ O o o o o

< (r/o01) A

s|iydoJinau uas|ds



vy,
*
*
*

A WT Chrna7-"

4
=4 378% i 0E98% L, _::—:
Q 32 3 9
LL:.E J\E‘:ﬁ‘ E 2 (%) =
Lungcells {3 I L. S22
T ST T '; o 0 -
= «7 nAChR A \
SRS
&
o)
> i 470% i 0715% 57 e Chrna7+
3 3 3 g4 ¥ G = =
L 3 _ i S, & O 0.477%
Blood cells 4 o F 1| Je o) 2a ER
Frprrr— Frrrr— '; S 1 - ¥ =
~ 7 nAChR o
§ /\X FL633-aBGT FL633-¢BGT
«‘\0
o)
= § C00% 4 05568% 25 hakd
Q 3 E | :éé <209 ¢
o3 i O — 15
BM cells 3 £ [* 2, I
- H S cC = 4
3 Sty T T ,\5 8 05 —a
= «7 nAChR 0.0
&N OLN
S
Q
Q



.___+

n Qo wmn 9 wn o
N N - + O O

(%) se1koouow
u99ATWD9A

(%) siydonnau
Malely Mielelyl

L2
[0
O
c
o)
Q@
Q.
)

A2

% =

12

—
i

(o) se1Ao0ouow
Mol Ly Melely

(%) snydosnnau
w99 TLD9AT

BM cells

(o) se1koouow
Mol Ly Melely!

0 ©

<t N O
—

(%) snydosnnau
w99 TuD9AT

Lung cells

O

T
O

12 24 h

£
:

PBS
v
A
12 24

I

@\




VE-cadherin/ «7 nAChR

JNl Sham 12 h Vago 12 h

Sham 24 h Vago 24 h

Y =

Vagotomy



Blood cells
A

7
by
"Ly
(@)

\g

S & &

o - ol 12 o = 6

= Jaoaw|- |F138%] |F571% <

(o) 3 = 3 RS T L7 c

O E T 2 " BN~ - =~
—— 3 tgt 3 _ 1 3

T I-"|:-| '-:.!:1."11 T e ;'1-| T T T a T
P 0(7 nACh

g N g X
S > & F L 25
3 e 2 535 20 -
-.': '.: '.; <C +U 15 N ]
] 7 7 i [l
E 3 = o 10
3 E = I~
] g . sd 5% -?
e B R T T T T T LD.)
> ™ o7 NAChR &
$ .
9 & I
< Q —
b "h‘f:‘h _; '; —; - e \
'1-'6-5-% _:; _:; ':; Zj.?%_» 6 % 10 I | é‘ v
B E E E .. < S 30 &
- ' g 20{F ¥
bl b Bl Bl L TH TN TN TT N TTT LR RE L RULRUL L LR RELRLLELL R LD = X
-0/ nAChR S 10
()
@)




O

CXCL2 produced by

Splenic neutrophils

Change of p-AKT1%r473
in splenic neutrophils

(pg/ml)

Cytoplasm
20% 7
15% T
10% -
5% T
0% 1
-5% T
-10% T T T T
0 01 1 10
PHA568487 (M)
*%
2500 -
2000 - 1
500 {|
1000 - L
500 &
_’.i_LPs
O - L
X &
<&

O Chrna7*
@ Chrna77-

Cytokines produced by

B

Splenic neutrophils

(pg/ml)

Nucleus OChrna7+/
_ @ Chrna7/-
0w 10%
5 S 0% =
0e
S £ 10% -
iz 7
s g 20T
1) { o
oo © -30% T
C o
2 2 40%
C - 1 1 1
& = 0 01 1 10
PHA568487 (LM)
**
2500 7
2000 - g TNF-o
*
1500 T
—Gugme— v
1000 T
CXCL2 —+
500 7
—drly—_—
0 T T T T
X\x x\x ’\/
N

O

30%
20%
10% 7
0% T
-10% 1

Change of CXCL2 in
splenic neutrophils

CXCL2 OChrna7**

@ Chrna77-

-20%

0 01

1 10

PHA568487 (M)



x

-

+ e
(g} — o

i %
w
_ . )
%

O (lw/3d¢0T x)
©-4N1 1vd

(jw/np 0T X )
o 1102 "3 1vd

E. coli

|—*
\
W

1.4 -
1.3 A
1.2
11

< (Jw/8w) uta10.4d Tvg



- %

* ll__.._I_.-. m = ) -NPV
*_I B 4mv0& * KIS
- % *4 + A =
SRR - %%
o i i I 1 1 1 I
(1w/3d) 2-4NL Tv8 N~ & 3 3 & 3
O . (@0)>y3-dowa|ds

E. coli

X - i = . -
*_| T_M_ 100& *4 *_Jlon_.wo N [ 410
- uwM\v
f T 1

2 2 = oo
0 (w/npoTX) = 4 3 3
/1033 1vd 1y (Q0) elvis-dowayds

A g

s +~ T .
AHH % % I 0l
x - sdF =~ - k-
*_l ”+_ r+._ H 100 I H_.__.— T 1 w Wr\v
1 P - Xz .\Nv N o Ln o
—_— Z o o o o
n < o N O 0 (ao)
< sl o s oA e2pias TLIV-d 21U9|dS

<T  (jw/Sw)ur=0id Tvg



/_ QL
S =
9E 3
<S5 s
% [°=
=
o (]
™ £
- F
- (Jw/uiw/syun)
OdIA 8un
. L ol Y 31
*ﬁm - e = £PUIYD| T
Al 2dApym
s 5 s
i i o o
O (IN/¢0T)
so1Adouow poojg
- - IV
*_\ -1-_.|_|_I - LPuIYD| Z
x*| % _|
-H& 3dMpim
0 o < (o] o
(aa] (IM/e0T)
s|lydoJinau pooig
* SsTe ° AN
- r_l_ e o |.\.NBQ.:\U o
[ B | 2dA1pm
- HIF [ LRIV
X H. L S - L PUIY) um_
- e - 2dA1piim
| I | I
(I1) m13

o

—e- Aktl”/-+E. coli

n=21

mn o
AN
nnu
C C
S °
EC
g

e

8 - _
SN

¥ o© |

=2 E
-

=0

|

¢

|

_

Y

_

®

o
o
i

o O O
O <

(%) 1enining

40 60 80 100

20

Time (h)



,\,SQQN
) v_..’l_ : . SSC\
@

i. -,\,SGGU\ ~
hT -,\,NGQ‘\N\,U
x

s § -

5 8§ 8

i i

(lw/3d)

S|aA9] 0-4N1



,\.R\OQN
'/
g ~+H - #LOuyy,
q == X
| “oyg
! ! T 1 AWQ\QE\\\:
M) VNYwW z/oxJ 3unT
,\,Q\QQN\
o Loy 1y
o =
Q e
[ “oys
! I T T - .WQ\Q\G\SA

<C

< o ~ — o

VNYW zzj/ 3un

E. coli

E. coli

(%) siydonnau
Moy iMelely

n o
— - N o

(%) se1koouow

wO9ATD9AT
A




— s | 7oy,
&
‘. -,\,Scmx\ ~
x
S E & -
P8 &
(Jw/3d)

S|aAa] 0-4N1



Nucleus Tractus
Solitorius

Efferent vagus
Vagotom
Afferent

ACh vagus
“e%e E coli

= \/ag0tomy

Efferent
vagus

CD4*CHAT"cells




	Supplementary Fig legends
	Supplementary Figure 1
	Supplementary Figure 2
	Supplementary Figure 3
	Supplementary Figure 4
	Supplementary Figure 5
	Supplementary Figure 6
	Supplementary Figure 7
	Supplementary Figure 8
	Supplementary Figure 9
	Supplementary Figure 10
	Supplementary Figure 11
	Supplementary Figure 12
	Supplementary Figure 13

