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The role of PD-L1 mediating lymphocyte YAP phosphorylation in viral acute lung injury
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Abstract Objective: To investigate the role of programmed death receptor ligand 1 (PD-L1) in mediating the
phosphorylation of lymphocyte yes-associated protein (YAP) in viral acute lung injury. Methods: SPF- grade
C57BL/6J mice were randomly divided into control groups, and divided into groups of 4 h, 8 h, 1 d,3 d,and 7 d
according to the time of intratracheal drip of polyinosinic-polycytidylic acid (Poly I: C). The group with the most
severe inflammatory injury among these five groups was selected as the Poly I: C group; PD-1/PD-L1 inhibitor
BMS-1 10mg/kg intraperitoneal injection pretreated with intratracheal drip of Poly I: C, as Poly I: C+ BMS-1
group. The Poly I: C group of wild-type mice and the Poly I: C group of PD-L1 knockout mice were treated as
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the Poly I: C group; the control group of wild-type mice and the control group of PD-L1 knockout mice were
anesthetized by intraperitoneal injection and given an equal amount of saline intratracheally. Mice were eutha-
nized at the corresponding time points and specimens were collected. Hematoxylin-eosin (HE) staining was used
to assess the degree of lung tissue injury in mice; inflammation was assessed by measuring the total protein con-
centration, total cell number in bronchoalveolar lavage fluid (BALF), and tumor necrosis factor (TNF)-a levels in
BALF using enzyme-linked immunosorbent assay (ELISA). Western blotting was used to detect the expression of
PD-1, PD-L1, YAP, and p-YAP proteins. Results: Compared with the control group, the lung histopathological in-
jury score and total protein concentration in BALF were significantly increased in the 8 h, 1 d, 3 d, and 7 d
groups, the total cell number in BALF was significantly increased in the 8 h, 1 d, and 3 d groups, the TNF-a level
in BALF was significantly up-regulated in the 4 h, 8 h, 1 d, and 3 d groups, and the differences were statistically
significant (P<<0.05); among them, the lung histopathological injury score, total protein concentration in BALF,
total cell number in BALF and TNF-a level in BALF in the 1d group were higher than those in the 4 h, 8 h, 3 d
and 7 d groups. Compared with the control group, the levels of PD-1 and PD-L1 proteins in the lung tissues of
mice in the 1 d, 3 d, and 7 d groups were significantly increased (P<<0.05). The scores of pathological injury in
the lung tissues of mice in the Poly I: C group and the levels of TNF-a in BALF were significantly higher than
those in the control group. Compared with the Poly I: C group, the lung histopathological injury score and the lev-
els of TNF-a in BALF were significantly lower than those in the Poly I: C+BMS-1 group (P<<0.05). Compared
with the control group, YAP protein expression was significantly down-regulated and p- YAP protein expression
was significantly up-regulated in the lymphocytes of mice in the Poly I: C and Poly I: C+BMS-1 groups (P<<
0.05). Compared with the Poly I: C group, YAP protein expression in the lymphocytes of mice in the Poly I: C+
BMS-1 group was increased and p-YAP protein expression was decreased (P<<0.05). Compared with the control
group, YAP protein expression was significantly down-regulated, and p-YAP protein expression was significantly
up-regulated in the lymphocytes of mice in the Poly I: C group; YAP protein expression in the lymphocytes of
mice in the Poly I: C group was increased, while p-YAP protein expression was significantly decreased after the
knockdown of the PD-L1 gene, and the differences were all statistically significant (P<<0.05). Conclusion: PD-
L1 protein is highly expressed in the lung tissues of mice with viral acute lung injury, and PD-L1 may aggravate
viral acute lung injury by activating YAP phosphorylation in lymphocytes.
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BRI N BT, oA 1d 20 /)N SR 4H 23 98 RE 103 4 A ™
#H,

S0 2 B P M A /0 B RE 45 47 B it 2
2t PD-1 #1PD-L1 B H Rk B, T AR UREASE
M PD-1/PD-L1 55 8 M ST 5 AH OC o 7E /N B
() R i R i, JF R 15 I e 3 3 PD-L1 Rk
% i, PD-L1 FRIATE 2 G 1 40 22 0 oFe S R 3R
LU, PD-L1 A5 B4 b IR il 6 (COVID-19) & % 11
VP2 KA e gl b RIE R, PD-L1 R 12k
5 COVID-19 3 {51l 5 %) B 21 2 [8] ) 2 35 R A 22 57
FHOG , F2 BER BLAE B AZ A0 L | p PR 41 RN T 48 i
e, FUES B R T PD-L1 R IE 5 S E
PR TSR T S e H R, AT N R B 1 S
. ARG R, 90T EE PRI 45475 # 1F) PD-L1 1)
AR AR D . PD-L1 RIEZ R RAG T W=,
PD-L1 [ %5 J8 30 J5 (46 & B Wb, 7EFRATT A 82
IOARE AL, 3 d AN 7 /N BRI A 2R 980 e Bt T 22 1
B K& R F T, RGEFE R B ATHIB , 75 RIE
Rl B R 403 R PD-1.PD-L1 & [ S B 4k 42 Tt
a1 » il 4L 2R 9E IR LR % 2 fIE 6 FH 98 R 1& 2 L[] 3
2R, R R A B AR I 20 23 9% 0 Je N AT BT 2%
fi# ,{H PD-1.PD-L1 & AR IEVIZRE 2 . BMS-1 2
— BNy T2, AT S PD-L1 R ARAL, A RE
WL 5 PD-1 (A BAE . fEASLEE {8 A PD-
1/PD-L1 #i# 71 BMS-1 J5 , PD-1 f1 PD-L1 & & 1A
9L, [F i, BMS-1 FH KT PD-1/PD-L1 J& % )5 fifi 41 21
TS AR I 3 , s B4R 4% V1 53 LA S BALF H TNF-
o KPR E R, Z 58 it 5= U BMS-1 10
Ab 3 AT 5038 /N BRI 2E 450405 FH 98 0E R, $2 7R PD-
1/PD-L1 2 5 T /NG5 55 1 2V I 83 1) R 2Bk
J&.

7] 545 5 38 % (hippo signaling pathway, Hippo)

[R] LS 40 38 B 2 2R P A L 28 R RN g R
(1% S B 45 10 ) 44 5 DK 22 HUat 7t 4 Hh £ Hippo 8 2%
TE VR T e AU AT A A 5 4 o) b e A R R S
(1 . YAP F >y Hippo 13 5 3 % (1 = 8t 43 1,
TENT R B ) BR ) 2 28 B /0N 4 fie g 0 Tl
EEHEZEMEM . TR, YAP BERR AL WO 75 ik 25
S M 453 4 200 PR 0 v A% O F0E YAP Bl R Ak
A 6 IR R M A5 47 1R — P CE VR T SR AT
FTHAR W /)N B 223 PD-L1 0 48 o Sk 5, 2 30 T bk
EXL 400 A L B 7k EL 4 i A PD-L1 3608 5 4 EE A5 3 2
T, AR SEBG 3k — P ER DT PD-L1 A 231 2
P M 5475 /0 B4 P 9k B 4T B YAP 8 2 A 1 S
FRATT A LA 25 1 o it 543 /) BRI T 4 i YAP 2R
F 2R IA WD, 1M p-YAP 25 (1 3548 £, {i FH 400 1] 751
TR PD-L1 %5 F i B J& YAP 85 H R 3L B T,
p-YAPH HKIL TR, 1Xeegs Rgt—%K ], PD-L1
PR 703 BRI AR /) R LA ) YAP BERR AL -

25 L FTIR , PD-L1 & 7505 2 1k S M Il 45249 1
NSRBI AL v 3k, I HL AT B E Ik S bk B 4 AR 1
YAP B BR A0 0 295 B 1 S 45 . A ST —
IRV T B PRI A% 1 AW L] S BL PD-1/PD-
L1155 18 6 B0 s PR SR A5 00 B 1 I 450405 R 6 97
SMSARAE T W7 RS ARG . SR, AT IR
TEAE— S X YAP 2 5 1 #2025 M il 40405
AR IR [ AL K L 5 PD-L1 1958 BAE A A
IR, I SR 3t — 20 T R AH 50 SE B 3k AT 36 E DL 58 3
FOAH AR 2 FHLH .
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