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B OE: [F%) % MEM X & AT H (Actinobacillus pleuropneumoniae, APP) ™ 32 = & 9 it iE X
MR . 0 EAR R AR K ARG AR X, 4258 APP R Fe 4m I B B 6 X £ AR R
FHE. L8] A APP B % Fodm IO RAL B Z W) 69 K & FExt AR AT 4R &, M it —

W # B APP AL L2 Ak, [ %1 APP A & 5b (5b WT)A= Adh K [ £& % & (SbAAdh) 4 7]
E‘“ﬂ’é%ﬂfﬁ 78, B " 4m Jll(porcine alveolar macrophage, PAM)/& , & X R A4 ML 5 40 i, 1 7% M B (reactive
oxygen species, ROS)7K-F, RT-qPCR #= Western blotting 42| BAL I 48 % o F 69 & A T4k, FA
NLRP3 S AR 4] A MCC950 & 2 4mfie, 471 % 5b WT F= SbAAdh /&, A AL RS A8 M 40 i A
FUB Ae R BRI BR 22, A 0 I ARAR M 40 i, 1) ROS 7K -F R R AARJE @42 AL 2L; K F tandem mass
tag (TMT)AR32 2 E & @ 4L F N 5 o047 48 e & & &L BAL -4 M & 424k DNA (mitochondrial
DNA, mtDNA)##EZE L. [4R] LhRAFAX@MICRER LRI T, 5b WT 42 ROS K
F 8 2 & F SbAAdh 28, {242 MCC950 L3257 VA 4bik — b A48 3, A fLI5ArtemI 4 R R0, 48
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32T SbAAdh 28, S5b WT B¢ REARFILE 6922 TIHE 2%, M HZiE MCC950 #74] NLRP3 /&4
Jo, ME B AABAILRGSEHAREEI, SHBAERLTEEF; 5b WT 4= 5bAAdh &
P 5, ¥ E % fmfid(porcine alveolar macrophage, PAM) W AL B K 4245 1 B TAH SR A T4 4% 2
#8 % B -F 2 (nuclear factor-erythroid 2-related factor 2, Nrf2)f= GCLM 3 2 L1 T & a94 %; Western
blotting % & & ¥ 5b WT #= SbAAdh 20 8 BE i B v v — A% 3 BR A BR A ALB 2 (nicotinamide adenine
dinucleotide oxidase 2, NOX2)4®3¢ &, H#H5b WIS S H 52N R; TAMAF M RA L
HISAZONEREEIRE T, GO MM ANXE ZFEH T 2AL ATP Rift. 2R, X
EEEEAMFIIE, KEGC fMANX L ZE O KEPET . 8 E 15 fo RACAFBRAL S 48 K 0913
T E AKX, EER 5bWT 4= 5bAAdh & % PAM /&, ZKALARZ IR e k)5 5] ) 69.6%F=
58.5%, ¥ 5 TR, mtDNA K EH#2 @i+, [4+4]1 APP 7T vt Adh 5|42 PAM &
Ok, FFE NLRP3 K MAREAL it B AL 5 5 69 T ..

KEBIA): BT K AREATH; B EEMmR; Adh; FHA; KEARMRG

Actinobacillus pleuropneumoniae induces oxidative stress in porcine
alveolar macrophages via Adh

YIN Xiaoli*!, WEN Bo*!, WANG Ruibiao', HU Jianhe!, ZHANG Xinhe!, BAI Yueyu?, DING Ke'?,
ZHU Chunling!, WANG Yanhui*, WANG Lei"

1 College of Animal Science and Veterinary Medicine, Henan Institute of Science and Technology,
Xinxiang 453003, Henan, China

2 School of Agricultural Sciences, Zhengzhou University, Zhengzhou 450001, Henan, China

3 College of Animal Science and Veterinary Medicine, Henan University of Science and Technology,
Luoyang 471023, Henan, China

4 Nanguan District Fufu Sub-district Office, Changchun 130022, Jilin, China

Abstract: [Background] Actinobacillus pleuropneumoniae (APP) causes severe inflammatory
damage to the lungs. Cellular oxidative stress is closely linked to lung inflammatory damage,
while the relationship between APP infection and cellular oxidative stress remains unclear.
[Objective] To clarify the relationship between APP infection and cellular oxidative stress and
explore its mechanism, thereby laying a foundation for elucidating the pathogenic mechanism of
APP. [Methods] After infecting porcine alveolar macrophages (PAMs) with APP wild-type
strain 5b (5b WT) and Adh-deleted strain (5bAAdh), respectively, we observed the levels of
intracellular reactive oxygen species (ROS) using fluorescence microscopy, and determined the
expression of oxidative stress-related molecules by RT-qPCR and Western blotting. Cells were
treated with the NLRP3 inflammasome inhibitor MCC950 and then infected with 5b WT and
5bAAdh, respectively. Biochemical methods were employed to measure the intracellular lactate
and pyruvate levels. Flow cytometry was employed to determine the ROS levels and changes in
mitochondrial membrane potential. Additionally, TMT-labeled quantitative proteomics
sequencing was conducted to analyze changes in cellular protein expression and detect the
release of mitochondrial DNA (mtDNA). [Results] Results from immunofluorescence and flow
cytometry indicated that the Sb WT group had higher levels of ROS than the 5b AAdh group,
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and this trend was reversed following MCC950 treatment. Biochemical analysis further revealed
that the 5b WT group had significantly lower levels of pyruvate and lactate, which elevated
again after NLRP3 was inhibited with MCC950. Additionally, the PAMs infected by 5b WT and
5bAAdh showcased notable declined levels of Nrf2 and GCLM and up-regulated expression of
NOX2, with a more pronounced up-regulation observed in the 5b WT group. Proteomics
analysis indicated significant changes in the expression of 15 proteins. GO analysis revealed
that these differentially expressed proteins were mainly involved in key biological processes
such as ATP metabolism, purine metabolism, and inflammation. KEGG analysis predicted that
these proteins were involved in inflammation regulation, energy transport, and oxidative
phosphorylation. Notably, 5b WT and 5bAAdh infections increased the proportions of PAMs
with mitochondrial damage to 69.6% and 58.5%, respectively, with mtDNA release into the
cytoplasm. [Conclusion] APP induced oxidative stress in PAMs via Adh, and the activation of
NLRP3 inflammasome participated in the generation of cellular oxidative stress.

Keywords: Actinobacillus pleuropneumoniae; porcine alveolar macrophage; Adh; reactive

oxygen species; mitochondrial damage

WMo B R TR 4K OFF B (Actinobacillus
pleuropneumoniae, APP)J&—Ffi# = FCBAME A |
MDA . PR, 208 MRSl 2% 1y S AR
APP B mT B fef fili I AN W,
BRI I 2R A% i — LA R 3R [ 35 480l 1Y
A AL Y 2 — o B I B A
(porcine alveolar macrophage, PAM)/& APP &%
R R R H FEAR A, B R APP S
PAM B E 2B B, i = RIK AR IZFM R
(trimeric autotransporter adhesions, TAA)ZEfE i
APP IR Fe rp A A AR A . FRATRTIBT
SR APP TAA 3k 124-612 aa X & HR Yy
PAM IOCHEDCIR, JREZ A5 IX Il Ar 24 Adhl,

A B 16 A0 I N AR A B 2 B B
AALY T, W T L, BIVAH A N IS P A
(reactive oxygen species, ROS)HIE & ™ 4k 1ok
ZB1, ROS 11 SR 4 i Ak I 33 B 2R B
WFFE R, GAT107 38 52 Il /b L i 4 i 4 A I
AT 93 8 W WA AL R DK ik 4 /) BsURSE 7R e ) 48 i e
Jiti gt 45 FBE TR 4 Carr Z80V& At X A A5 i
RBERIB LA R C FER AN BT AR

o Kuwano Sk B AL I 80T S BURR & fa)
JECPE T 58 v i) b Bz AR5 45, R Ok A
AN BB R BCE L/ ROS AR, {HZ2 APP
R R e, . Wk 40 L A 17 38 =2 ] 8 O R AT A
At

APP 53 1] 314175 5 NOD-like receptor thermal
protein domain associated protein 3 (NLRP3)#% 1
WiE A BT AR, AU
B 20 M AR T AR R T AR ROy AT AL E
Gasdermin D (GSDMD)n] % i & 48 ki 1A § B2k
R, DTN R A B A AL ™ . R, AR
WFFORERTT APP & Adh X PAM 72 A= 48 AL B4
ML R NLRP3 ZPEAAITIFH] MCC950 Ak BE4H
e S AR A T, DU O IS SR AR ST
APP YL 55 % FE A o

1S

1.1 #&

5b WT HHASSE56 % (A7, SbAAdh B A SE 5
FH IR PAM 4l 52 (CRL2845)H I3 /R
V5 R E ST T I O R ST D e
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1.2 EFEMEEIRF . X

Ji%i 0332 ¥k (brain heart infusion, BHI)}5 353k,
BD A F]; RPMI-1640 5574k, XA YRk
A PR T, SYBR Green 9¢ G iE 7 PCR Kl
A&, BEEYREIRMARAR; cDNA
G E, WIR R A Y TR PR A A
JC-1 Zr A B s (57 4G 3700 6 . 3 P SR I 3K
Mg, R ERE A RAF; R AL
iR O R R L At MR AR A3 2 6 e
BCA S e il &, B RAEY AR AF
NLRP3 ¢ S 5] MCC950, 2054 Wkt
FAT R 7] 5 DNeasy i ¥ A1 4H 2050 &
Qiagen /> r); Goat Anti-Rabbit [gG/HRP, &
YR RAE; ZOLR M, Leica 2AH];
AKTA Purifier 100 b (H T SCX i), GE
Healthcare /3 F] ; Rabbit Anti-NOX2, TMT #5ic
R4 . Q Exactive HF-X JH#E{Y . 9¢ 2 it PCR
10, 4B FEEFRIL, Thermo 2A#]; 4 ANk
SR ICEG AT R G W M 66
i1, Beckman A7,
1.3 AEIEFEG

5b WT Fi1 5bAAdh B FETE—-80 °C ¥ R 5T
B bR T BHI B3 323 (3% 5%M9E 1) 37 °C.
180 r/min PRy 5 FE %, FiliJ5 B 10 pL BHE 0
#| 5 mL BHI 3557 5(F 5% MEFRM), 37 °CHR%
B35 B 20U K 1(0ODe0i=0.6) . W2 HX 100 pL 4
W 6 000 r/min &5.0> 2 min, FE FiIFH PBS
VeV 3 IR, G A 1 mL RPMI-1640 1% 3% 30
HEE&EH,
1.4 ZHAEIE TR &M RALIE

PAM {#4F7E RPMI-1640 584555 b (5
10%J§42F L35 A1 100 U/mL (75 55 2 FIEE G ),
YL AE 37 °C . 5%CO, MEEFRAE NI T . 44l
B R 5] 80%—90%FHT, PBS ¥ 1k 3 1K, 4 0.25%
[P EE B AL, AR T 6 FLANAR G TR

WEE A LIS 3 70% % B2, A MCC950,
1 h J5 A SbAAdh 1 5b WT, 5 pg/mL [ LPS
5% 0.4 mmol/L ATP fE A BHMEXT R, /EFH 12h 2
J5i F PBS PEIAANIE 3 4 .
1.5 Tandem mass tag (TMT)frICE=
EHRAEZSH

M B R B 15, At BCA X Lk
HEATINAE o P2 1 s 2 1R A 7 i AR
JKEL, B TMT iR e IRBL, I AN AR
Aric M AKBOR A 2] — . FIH SCX kXt
RGP IKBGHAT 43P o SR 5 1 BT AR A 7 Ak
B B sy dr, I8 2ok B o A A AR BT BL
s, AT 4 8 IR BFN AR 1 5T A T3 i 40 #T o
I Jailid GO KEGG &8 E W B ot i X
P RIBZS . AW REER . %
PAEE i
1.6 SEMEAINE

2 D 25 40 T I MCC950 A FEZ 10 h 5 A
TEMEEARINERF &, Rosup VE N FHTERTR, Ji
AEFRA TP AR , 1.5 h 2Z)5, FEdigns;
FEW, A1 mL #fg 1:1 000 AOTEMEARER, T
NS FRAE NS 30 min EEROE). 3 B
J&i I PBS YRR ANAE 3 IR, 7E 2 W AEE T WgE .
1.7 RT-qPCR

i 22 Ab 3R J5 3@ f Trizol ¥4 B 40 i &
RNA, W% 54 M cDNA, #% SYBR Green #¢
J6E it PCR Rl il 5f) & Ui I B k1T PCR, U
A% . 2xqPCR SYBR Green Master Mix 10 pL,
&5191(0.2 umol/L) 0.4 pL, FFIFES cDNA &
W 2 uL, RNase Free H,O #F5% 20 uL. Je 4%
4: 95°C 5min; 95°C 10s, 60°C 30s, 40 M
W 51YPIWE 1, 519 m R 2R A
TR FRA A
1.8 Western blotting

A AL B S SRR R 1, 48 BCA EEFIRIE
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Fz1 SEBIRAEEE PCR 3|4

Table I Primer pairs in RT-qPCR

519 igll

Primer Sequence (5'—3")

Nrf2 S LS 9 ATTCAATGATTCTGACTCTG

Nrf2 Forward primer

Nrf2 Z 5 T iiE5 14 CGTATCCCCAGAAGAATGTA
Nrf2 Reverse primer

GCLM #[H L5514  TCAGTGGGCACAGGTAAAA
GCLM Forward primer

GCLM M F#51%  TTGTTTAGCAAATGCAGTCA
GCLM Reverse primer

cytb JE K L35 14 ATCCTGCCATTCATCATTAC
cytb Forward primer CG

cyth ZLH TS 19 TGATGAGATTCCGGTAGGGT
cytb Reverse primer

COX1 X FiE5 14

TCACCCGCAATACTATGAGCT

COX1 Forward primer CTG

COX1 TS |9 GCCCCCTATAATGGCGAAC
COX1 Reverse primer AC

D-loop 5P Fi#514  CACACCCTATAACGCCTTG
D-loop Forward primer  CC

D-loop £ F#F514  GGGTAAGTGCCTGCTTTCGT
D-loop Reverse primer  AG

NOXI [ FiF51%  CCGTAGCATTCCTCACCCTA
NOXI1 Forward primer ~ GT

NOX1 R T34  ATGGGTTGGAGTAGCCCGT
NOXI1 Reverse primer AG

GAPDH #:[H Fiff51% GCCTGGAGAAACCTGCAAA
GAPDH Forward primer AT

GAPDH [N Fii#514 GACGAAGTGGTCGTTGAGGG
GAPDH Reverse primer

WEEmAERD EFEZ W, &8 iniE
100 °CEFE 10 min JUEE AFE M #E1T SDS-PAGE
HLDk, R ENEHE AR RHRA 4R
JE L, 5% AR Wk B AL 4E 2R B 1.5 he
PBST ¥4 )5 , /il Rabbit Anti-NOX2 (1:1 000 Hi
), 4 CIEF . BEREMAZII(1:5 000
k), EWIFE 2 h, PERIEEEE. [RIE ARG
B-actin 2 1R IEKF-.
1.9 JC-1 BME

W JC-1 LRI RS EHEE LA 1:100 Eb 51 #5
B2 10 pg/mL, Jil A RPMI-1640 K557 3k 1 Jf

FZUHR IR A), 12 000 r/min B5.0> 10 min, WZHL
iE 4 cCLAF . A FS R L, &
SEAREFRFER RIS, 1000 r/min 5.0 5 min, 5
FH PBS V¥ 2 I & A JC-1 26T B 1E 57
FET ML, B 37 °CCEEFAE TP E 30 min,
1 000 r/min #.0> 10 min 345 F3E, FH PBS %
B2 W, HHERREOLEH,
1.10 Zhifhs B R E DNA 28

YRS, PBS YRV 3 Wk, T
ik, 900 r/min #5.0> 6 min UAEANNE ., M
Y L AR 5y B iR S P T A TR L 43 B A
ML R JE W E i o P& I DNeasy Il F14
A0 S UL BRI EIEW AR DNA, &5
28 RT-qPCR (FF UL 1.7) 46 I 2 b (4 A 5 JE (R % 56
K-
1.11 ARS8

21 0 25 40 B I MCC950 AbBEZY 10 h J=, HX
B SR F I SR o i BE DN R R RN LR 75 ik
G 0 5] 6 U B A5 0 i R SO AR, K B
IR RO TAE MR AT, 37 °ClEYE N 30 min.
o W 56 B S S bR E M 2, R AR T R R
FFLER (MR
1.12 ZitESHh

A R LT 3 R PLE, (] Image) %k
P gEAT IR BE 434, ] GraphPad Prism 8.02 %%
Ab PRI A AT G2 o, IR one-way
ANOVA XA R4 [\ 1) 25 5 647 T 521t , P<0.05
hEFHAREE, A%iTHE L

2 ERE54M

2.1 APP BRi# PAM ROS £FH
AL I I = A FE B 2 — Bl ROS 1)
ek, I HABSEIRGE NLRP3 435 1L 2 i
ROS 7K FPI, 78 ROS #iill H, AR 5b WT 41F1
5bAAdh 41 ROS &t ¥ A #2175 ,{H 5b WT 41 ROS
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K] 5T 5bAAdh ZH(E 1), AR
MR/, 5bAAdh JE&G: PAM J5 ROS A=Al
FHIN(52.9%), T MCC950 4b B A fdi ROS &A%
% 21%., HHZ T, 5b WT YA S/ ROS 4=
B 155 (66%) , MCC950 b #5142 56.4% (& 2).
XUEEHE 5 7 BT SR — 3K, #4368 APP J&K
YLREs| & PAM E AL, FF H AW NLRP3
RAEIE AT AT LA R A A A 3OK -
2.2 APP BT PAM M ZELER F07A B
B

ZPL T R DN TR T A 00 i e A S AR g e e A
HEEEM. 453K, BT RAL, Sb
WT F1 5bAAdh JE&Z: PAM 4 itd J 74 R 52 A1 7L R
B AR B T REREHE S MZsl MCC950
AR SR, DS ER LR 1 K E S 5 T
PEXT RRAH 4238 1 7K F-, SR NLRP3 4 R4
TG AR5 AT DL R 4t M S AR BOKF . 5b WT 415
SbAAdh AR L, PITRER FIFLER 1 3 & R AR 5
W2, B 5b WT Lt 5bAAdN H# PAM 4 jE)5 7~

A Control

A AR A R B B i, 25 RN 3A L 3B iR o
2.3 APP BFLFIEE W NHEXEE
Rk

B k2L 5% 2 MEHEF 2 (nuclear
factor-erythroid 2-related factor 2, Nrf2)ff A i
FEPUA AN — OGS SR, TR AL
WP A A EE HEEM . TR
APP SRR R EAMNI, RO E &
4 5 G T AR AR 0L T3 P DG B S IR Nef2 R
iF GCLM ZE[N, 452 3RW] Nrf2 Z:[H 4 APP &
Pz fE R IR, bR RE I REAR,
M5 GCLM 7E5Z2 3] Nrf2 (4% 2 J5
P AR B (P A 4B)o AR L e I
T RBEIR A ALEE 2 (nicotinamide adenine
dinucleotide oxidase 2, NOX2)%1 ROS = H
%, W4 ER, 5b WT #1 sbAAdh #REES|
& NOX2 MBI, {H2E 5b WT A
e (8 4C). AT APP /&Yt PAM
S 253 ROS & &I £ If H R IRPi A ik

B SbAAdh

c 5b WT

D Rosup

1 RAEMBEUE APP BXF PAM HREEFEMHEN~%

Figure 1
of PAM cells.

The amount of reactive oxygen species observed by fluorescence microscopy after APP infection
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A Control B SbAAdh C SbAAdh+MCC950
250k o1 ‘ @ 250 k fr 250k f =
0 0 0 0
200k 200k | 200 k f
150 k | 150k 150 k
100k | 100k | 100 k _
50k o, o 50k fo 50k} %
793 5 20.7 47.1 2 3 i ?.ll.(]
0 PPSAITE T Colll S, A ‘N L 1 0 LU : .‘ 0 n' =
10° 100 102 10° 10° 10° i 10" 10° 10° 10 10 10
D 5bWT E 5b WT+MCC950 F
250 k @ 250 k Fo, 7 250k -
0 0 0 0
200k | 200k 200 k
150k | 150k t 150 k
100k | 100k | 100 k
50k fos o 50k Foq 50k o
34.0 i i 66.0 R o ek 783
0 P RN A vl '- S N - 0. , aeecf) SvatadVE \-2»' -3‘ L = 0 = Iy !..‘ fou ..: m |4 15
100 10" 10° 10° 10° 10° 10° 10" 10° 10° 10 [0° 10 10®° 10° 10' 10
& 2 5b WT #1 5bAAdh BEEXT PAM 40A65E 14 S B 520
Figure 2 Effects of 5b WT and 5bAAdh infections on ROS in PAM cells.
A lor . B 5- .
3 08k — e 5 1
© — = S
E L E 10 ~
%:5; 0.6 é
8 04l 3
‘E o 5k
gam g
0.0 0 - . -
&3 MCC950 %f APP Bk PAM 4 ff P A ERER (A)FIZELER(B) S = RIS M

Figure 3 Effect of APP infection on pyruvate (A) and lactate (B) in PAM with MCC950. *: P<0.05.

BE Sy, ML
AR
2.4 5b WT #1 5bAAdh B3 PAM B
BREEEDTH
“'FFJ TMT FRicE

AN, H Adh KT

A R AR RS

SEF 4910 DT, i BERBEECRL 1.5 1%

DL ECEART 1.5 58055 F/NT 0.667 £5)H.

P<0.05 MItRHETR L 22 R R A EH T, Kl E R

A 15 DERRREAR, Ho ERERR

61, FTHEATA 9 1N(E 5A).

KHZRE
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» P

Sl S o
§E 4 5E
2705 2%05
k= ]

L c}

it

4 5b WT #1 5bAAdh B3 PAM ZABE/S Nrf2 (A). GCLM (B)RIE FEFRIAF NOX2 EH(C)RIEDH
Figure 4 Gene expression of Nrf2 (A) and GCLM (B) and protein expression of NOX2 (C) after infection
of PAM cells with 5b and 5bAAdh. *: P<0.05; **: P<0.01.

&7, (hierarchical cluster) X 22 5 8 8 H B4
BHATRIE ST AR R, 2 FFRIKE N 1g-like
domain-containing protein . xylulokinase . SAP
domain-containing protein . probable tRNA
N6-adenosine threonylcarbamoyltransferase Fl
mitochondrial %% 7 & A X & &

interferon-inducible-lysosomal thiol reductase .

Gamma-

keratin 1, myosin-1 I amino acid transporter e
Er AT EAR(E SB). GO WM AL, XLt
ZRFREARELSY ATP . E
KA i S BB A Y2 R KEGG 8 i & 42 2 B
X SEAFES HRAEMT | iRtz | A
IR AL . RIS AL S ARG {7 Sl i,
t ATP AU R | AL A% 1 — R At
TR = WERAZAZ AT A R B2 (8] 50),
HE— W5 K AOAOTTEVQ4 . AIXQV6 .

AOA287AWHG6 ., AOA076E9W7. B5SKN59 15
LR VR IO I i R 2R 1A NADH it S A ¢, IF
H APP J&Y PAM J5#HBL T 9% . NADH &
M) AL ZRIE, LA AR R AR G 1
5 111 A DI RE SRR AN 7 42 ROS , FECA N I
ARG G 182 T DIRER 1 0L T #8
NLRP3 RAE/IMARI S . NI, Zekifkl 1%
HEHEJE NLRP3 RYEAHIE Irdbmi iy oA

PAM vs. 5bAAdh+PAM Hr i A5 /b & Fll ATP j7= 4
B E AR, 4 5b WT+PAM vs.
5bAAdh+PAM HIUI AT, #&/8 APP J&Y: PAM
Je 5 | 7 A4 4R A 7 3 1 AL ) R e e AR G
2.5 APP RS\ R A ER AT
A0 IO AT DA 35 4 R AR 5 405 RN ) i
fs, T A 5 P A7 2 S R AR (A 58 5 15 L 1
—AARifE . WEERTTLUE B TEigjE SbAAdh iR
J& 5b WT /&Y PAM J5, Zbi iR AR5 R ™
W, ZHANEA L BILE 58.5%F11 69.6%, T
FRPEXT REZH 1) 18.8% (I 6), T fiIA MCC950 Z
J&i , PRZEAZ T 20 B A LU A9 180 — 2 AR BE R AIR
XFEH APP Y PAM 40 it fE S 240 ik
PRI , (BN NLRP3 48 PEAAIS 1k nl L) 22 ff 2
LRI LI
2.6 APP B PAM {RifZki{k DNA
(mitochondrial DNA, mtDNA)FE i
SRR 7 5 | R SRR L IE 58 T
I, mtDNA [ 55 B BUR SR AR 07 1 B 2 bR
o N T APP 2 & 45 mtDNA R,
F A4 594 1 5b WT Fll SbAAdh JE&Ys PAM, 4%
HR, MHETFXIE4, 5b WT kb SbAAdh B
AED I mtDNA S5 Bl B 4 i s (1 7), A
MHHIE APP BBl i Adh 5124 RARSIA .
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o1 ¥ i B Aoasxiwpe 1.00
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Tl AL bR R 22 AR EL(DA 2 R RO X B ), AR bR oA 22 55 09 B PE P value (UL 10 AIEAI X5 ) ; B
PAM+5b WT vs. PAM+5bAAdN )25 53 Rk & F B R Hr 45 s C: PAM+5b WT vs. PAM+5bAAdh 3

# 2 5 KEGG {5 5 i .
Figure 5 Proteomic analysis of APP wild strain 5b and Adh gene deletion strain after infection of PAM cells.
A: PAM+5b WT vs. PAM+5bAAdh volcano map. The horizontal coordinate is the multiple of the difference
(logarithmic transformation with base 2), and the vertical coordinate is the significance P value of the
difference (logarithmic transformation with base 10). B: Cluster analysis results of differentially expressed
proteins of PAM+5b WT vs. PAM+5bAAdh. C: PAM+5b WT vs. PAM+5bAAdh is mainly involved in the
KEGG signaling pathway.
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Figure 6 The effect of APP on mitochondrial damage after PAM infection was measured with JC-1.
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Figure 7 mtDNA release was detected after 5b WT
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