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B O (5] %R KR & M X 3 AT H (Actinobacillus pleuropneumoniae, APP)
R e ] A H) —FFeF R SR %, iZ R I T F T A 80%—100%. F 4% ki A F 15 (interferon-stimulated
genes 15, ISG15)%& & =T 47 4| % & 69 A 4|, (22 £ APP 5 @44 AF R % A& 2 . [ B ¢4 I &R 1SG15
RAZF LB, A ISGLS & @ HAR LT APP B 9% oh . [ %1 #2E pET-28a-1SG15 Bz &
EBAR, HALKAF ISGLS & A . RAARKX@ILAF %0 R AZZ PCR EFAN ISGLS & & 4 5 A
BE MR T AR ERFRAKFE, 35 APP &R AR, FARALZ ISGL5 &, &0
RARE . W6 RIEKRBAFEEIL, 247 ISGI5 57 APP e #om. [4£R]1 %KFTISGIS &4,
AAR T AR A 20, ISGL5 ARy A EvEminse =&, XJERF IL-6 F= IFN-y KX K-F¥H 2
4 5 (P<0.05). £ RIREE TP, AR T EBMRF L, FH E4 575 F ISG1S5 28/ K691 JRIE IR A
ATERE LA, MELIL-6. IFN-y F= IL-1p R EK-FREHE I, [444]) ISG15 i@ i 2 dt A 7
E o 2 e 5t T Ao KE B T a9 B30 m B APP 6924, 4 APP Brig H R FRLARAE T b sk,
KR PIEAT XX EKATH; ISGLS;, XERF; Eamie
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Porcine ISG15 exacerbates Actinobacillus pleuropneumoniae
infection by promoting inflammatory cytokine release and
macrophage death

GAN Lin, WEN Yu, TIAN Yanyan, ZHANG Kaixin, LI Fengyang, LEI Liancheng, LI Na*

Key Laboratory of Zoonosis Research, Ministry of Education, College of Veterinary Medicine, Jilin University,
Changchun 130062, Jilin, China

Abstract: [Background] Porcine transmissible pleuropneumonia is a respiratory disease caused
by Actinobacillus pleuropneumoniae infection, and the mortality rate of the disease can reach
80%—100%. The ISG15 protein inhibits viral replication, but its study in Actinobacillus
pleuropneumoniae is unknown. [Objective] To build a prokaryotic expression vector for
porcine ISG15, purify the protein, and study its effect on Actinobacillus pleuropneumoniae
(APP) infection. [Methods] A prokaryotic expression vector pET-28a-ISG15 was constructed
for the expression of ISG15. Flow cytometry and fluorescence quantitative PCR were used to
detect the death of alveolar macrophages and the expression of inflammatory cytokines after
ISG15 treatment. A mouse model of APP infection was established. After intranasal
administration of ISG15, the body weight, clinical symptoms, and survival of the mice were
measured to analyze the influence of ISG15 on the pathogenicity of APP. [Results] ISG15 was
obtained successfully after prokaryotic expression and purification. The death of alveolar
macrophages and the expression levels of inflammatory cytokines interleukin-6 (IL-6) and
interferon-gamma (IFN-y) were increased after ISG15 treatment (P<0.05). Compared with the
APP challenge group, the mice treated with medium- and high-dose ISG15 post-infection
showed severe clinical symptoms, increased mortality, and up-regulated expression levels of
IL-6, IFN-y, and IL-1f in the lung tissue. [Conclusion] ISG15 aggravates the APP infection by
promoting the death of alveolar macrophages and the expression of inflammatory cytokines.
The findings provide a theoretical basis for developing methods for the prevention and
treatment of APP.

Keywords: Actinobacillus pleuropneumoniae; ISG15; inflammatory cytokine; macrophage

T A e g B i 4 2 pl o BT 48 s S AT TR
(Actinobacillus pleuropneumoniae, APP)E#L5 [k

FHOOE A [R] L3 R A 58 SURAPRCR AN AR, iz
240 AT RS 24 P PO 385 0, S80S 320 4 937 3 S0 DRI

() — PRI T B , IR AET % 5k 80%—100%,
IR T R A TR, IRIK E,
TR 5 8 BEEK TR (Streptococeus suis) . JE DAAE R
Ji B (Pseudorabies virus) . Hll & #% $i B K
(Glaesserella parasuis) =5 H-th g A TR A ik

T TiZAE R fEE . APP IMIERIARE, KIGE

T RN FEE 15 (interferon-stimulated
genes 15, ISG15)/&—F 1 %I 3 & (interferon)
WA, FEDAM AP SR E
P I Y 4 P TR =X R 4 i Ah o i B 2 3 A
ERAEAE . N ISGL5 T B I RE J i 27 A1 20
MIEAMEREEEN, KUTEZRk, £
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T, ZEAEAS 150 ZFE TR AR
B, N ea s S, i NF-«B, JNK
I IRF-3 5@ #% Mgsh o3 iy 1SG15 Wl AR
Sk — Tl 40 B DR B Ak DR e R T B s 4
MERIME IR 4ET, 2R ISG15 AT LA
Wil 5E FEANAEILM A SR I WL
M, fFan, 55 B EGR P (influenza a virus,
IAV)H i AEZ5# 25 1 1 (non structural protein 1,
NSOHEEEW, SEmam v s 2 6, 195 a2
B AL 35 T W 8 5 B B (respiratory  syncytial
virus, RSV A ZL k9% 5 16 % (human
papillomavirus type 16, HPV16)!" K ~F ffi Ea i
7% (Sindbis virus, SINV)BIZE | Br itz 4b, TEIEAE
tr, ISGI15 AJ AR g 208 70 ¢ B i 0 i sl i s
IR FE LY, flhn I1SG1S 25917 Jge s T 41
ARG H G SRR A R, AT IR LA T
M, R HEFCE T Bk, HETXS ISG15
PIBESE F R TR . AR, TIX T A
R TR EL D

Jifi ¥ 5 165 4 Jifd (alveolar macrophages, AM)
SRR B — TR B R, R HRPE A
YL B — PR, BEETHFSR R, APP BL)E
2375 e i 6 B A M A8 T 9 7 A Ao o A AR 2
MR 7, i IL-1B., IL-6 F1 TNF-a %, finfE)fdi
Wi AE 4559 5 (Vaccinia virus, VACV) B
H, ISG15 AJd i 1 SR A S RE RIS E 1L,
A 4 L 38 A4 AT A SR A1 A e 78, DT AR AP s 2
T RENA Ak, ISGIS BRI /N RS S BT
T4 (Mycobacterium tubercul osis) gL, F 14
R APP LA I S S8 F R 20 B RE %75 S 4
M43 & A Kam 1SGLS HIAMBRZENT, RSN
PRI R 2k N Y B E R A, TS B g2
L, (HJE ISG15 X4 R GL 51 K i R AE I B A
ol VR e AN TEAE

P, AT s 7R IR 1SG15 JE[H, X)

Hukta ik, FHM AR 1SG15 AP
ARG T HXE APP JERYL 52, S APP B
A I K S BRI S A

1S

1.1 #m

K i (Escherichia coli) DH5a 15 2 25
235 % K H BL21(DE3), TaKaRa /A ).
pET-28a(+) 5 A% 33K B Hy A 52 56 % R 77 . APP
Mg 5 BB E L20 RAF TASSEIR % . At E
I 21 ifd (porcine alveolar macrophage, PAM) i A<
S ELRAF . 6-8 JH#R(20+£2) g [ ICR /M,
T RAEHE AR A PR\ S 5258 7 58
AT TR 2 52 56 2 ) A R 1 3 25 B1 S b e
(JLUA-1309).
1.2 EFEMEEIRT. UF

LB R (RRAE K 50 pg/mL) (g/L):
R R 10.0, BEREEEERY) 5.0, NaCl 10.0; figi
[>12 i (brain-heart infusion, BHI) 573 (g/L):
WA 11.0, BEREEEEU 25.0, IR 15.0,
HRTTT AN 5% S . 20 png/mL AR iR
WENE R BR(NAD); [R5 7 2 ) 75 278 LA
R EARANAN I 15 o/L 3HE -

=% DMEM Ziffads 5238, w4 TR
) A PR A ; PrimeSTAR i R . DNA A |
REL ¥4 PN B il (EcoR T Xho 1) . T4 DNA % # i
Jo S s R B 2 (7% 2Bk gDNA i),
TaKaRa /2 F] ; TRIzol il .RNA $EHUAF ] £\DNA
B [RGB e ok /N B 3R BGRR &, 5
P TRREVERAR; FER-55 R,
Gibco 2\ Fl; 7-AAD Viability Staining Solution,
BioLegend A Fl; BaZ- ML, Clark 23w]; AL
JH RS — A% PR, Sigma AN H] .

MEPR G, R ERKB T ARA
Al MR EE S FE4E . I —1E/.)\]; NanoDrop
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fE Bt T, YOt s PCR X, Thermo
fisher A w5 izl HT4X, Bio-Rad /A F].
1.3 EBREH

APP [ 55 FES BESCHR[11]. APP TR ARKE SR T
37 °CIR IR H5 IR 46 1 BHI #5375

PAM ;3% F& 10%M64- M . HH R
(100 TU/mL) & 5% %5 % (100 TU/mL) AL 453 1 i b
DMEM #5585, 4ijI7E 37 °C. 5% CO, iy
FFANRESR, 43 WU ARG
1.4 S|¥Ngit 5B AR 12

Fi 8 TRIzol 50| Ui I E2HL PAM 4 it Y 5
RNA, J il NanoDrop fif 43 6 o6 B 1l i
RNA (20 FH B, (S i s i A i) &
(2B gDNA 5% B RNA 545 58 5 cDNA
JE R AL

HHEHE 1SG15 FEFE P FI(NM_001128469.2)
Wit 1 X519, FRAE L. eS| 9 A s 4 ol
Jin EcoR TF1 Xho IEGVIAL A5, , %51 ¥ i A= T AW
TR B RA RS, 5198 ISG15-F
(5'-CGGAATTCATGGGTAGGGAACTGAAGG
T-3")#1 ISG15-R (5-CCGCTCGAGGCACATAG

GCTTGAGGTCAT-3"), PCR JZ W {AZ (25 pL):
2xPrimeSTAR B DNA RAEFHTRF 12.5 uL,
RS #(10 pmol/L)4% 1 uL,ddH,0 9.5 pL,
¢DNA (1 pg/mL) 1 uL, PCR % 5514 98 °C 5 min;
98°C 10s, 65°C30s, 72°C 1 min, 3t 35 MF
FR; 72 °C 10 min, PCR ;=¥)48 2%3 IR MBI
HL Dk 365 28 I 0 L 3 7 ) B R S S R
M ORI AL Atk n] E ik a4k 5 )
1.5 E4HFEHK pET-28a-I1SG15 HIHE
¥ pET-28a(+)Z M5 PCR [ =443 4
EcoR I. Xho DX Y], W)™ ¥)4r a4 0.8%.
2.0%I R R BE I FE UK % I, VIR [l H i 2
R R e b 3k - By, 42 DNA ligation kit 3%

WIn, KRk 2 DHSa RS2 S 40 .
FEEA G I R AR EE R BU AR R B TR 78 2
5mL % RIBEE R M TE LB WA IG5, 37 °C.
180 r/min ¥R 7% 15 3% 16 h Ji JH FokL /MR a4l
IR, 28 2%3 B W R I R UK 25 2 R/ INIE A 1)
PHYE R F AL b, %A TAY TR
JBe 03 A3 BR 2 W HEA T Y o
1.6 pET-28a-ISG15 EHERIFESRIL
MK

BB IERGHY) pET-28a-1SG15 ¥4k 2 &%
A E. coil BL21(DE3)H, il i B 7% PCR PRHLH
PETEREABATE 2 2 50 ng/mL RIPEE Z 19 LB Wik
BRI s T, 37 CCRE IR M PP T
FEHE 1% B B S RIRE R LB K3t
H1 37 °C. 180 r/min £55%, T ODgoo i5%3] 0.6-0.8
I, B ER R 6 D S0 mL KEBEOET, 7
34, H—4 IPTG AR EH 0.1 mmol/L,
T4 IPTG U A 0.5 mmol/L, 5F —4HZ
& 1 mmol/L, W5 5514535124 : 16 °C 24 h, 37 °C
12 h., 8000 r/min 5.0 6 min WA S HEA, 1K
TS TR AR, MR SR T 200 W,
FF 3 s 4% 35, 30 min; 4 °C., 10 800xg #.0> 6 min
JE, s Bl SUE, WAERELDT 12%8
SDS-PAGE & AT HLIK , 8 e s S 4514 -
1.7 ISG15 EEM4L

PL1.6 MEREFESAMRRIESRBEEN
pET-28a-1SG15, 2 FESCHk[15]461k 1SG15 HH -
BSOS [m] s 5] B2 1) DA R T B LTk . 5
Wt g e sE, lh: IESRTAew . BT
JFAW . BRE L. BREUE . ANEWE
(25. 50 F1 500 mmol/L )Wk M e ik
1.8 CCK-8 £ ISG15 EHRI4A
=4

B PAM 4l 442 B 5% 106 cells/mL 1) %5 & 322
Fh 2 96 FLICTRANMEES IR, 5557 24 h AL FL

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



HAR 5 | IR ISG15 B I8 (2 3 SRR PR - R ORI I 40 i A6 T 0 Jal it o8 I AT T e 717

M s b, I PBS WEUE 3 W, A 100 pL
ANEREANMIE ) DMEM 553555, 1] PAM 21t
HII A ] SRR EE 1) 1SGS 2K 119 I (R o
WelE 5. 50 F1 500 ng/mL), 2% [ % A4 40 Jfd
WM 100 pL 25 (3R, 25T 6, 12, 24 h
FIH CCK-8 B:AG I PAM 20035 SR, LA
WA TR EE 1ISG15 R FIXT PAM A 240 ffd Bk .
1.9 SRR N ZmBaRYIE S

AR s 4 A, E R4 Z7E PAM 28
JaH 3 BIINAR 5 ng/mL #1150 ng/mL ISG15 & 4
VWY DMEM Hefifi i 772 2, FL4% PAM 41 i 53
FEs FARTRRAL . AL, XA DMEM LAt
Rrgesk, dkZiBi3% 12h, WE SRS PBS I
Pk 3 W EBRXPT, W 500 pL A5 I3 AT
) DMEM #5555 o B 23 1) B4 A1 i i 2 6y
APP 5 PAM 4iJfi Lk MOI=20 (APP:PAM=20:1)
HIEFR . JiFE 3 h SRS, 1000 r/min 5.0
5 min J552 FIEW, H 5 pg 7-AAD TAERK
R T ok, R A AR PT iE
TE AU 20 P AT 1 40

F1 KHEEE PCRIY

1.10 RT-qPCR JEHM £ A BY 5 iE & F
K

1 PAM 4 in A 50 ng/mL I1SG15 %
f) DMEM Jtahis 5558, o5 1.9, Hi57
3 h G WCEEANE, FEIE 1.4 A RIREL cDNA,
ZBRSCHR[16] S22 5 PCR L AT
M, Ph B-actin N ZILIN, i 2744 AG M
40 i/ & -6 (interleukin-6, IL-6)F1T 4 %K -y
(interferon-y, IFN-y)F& ik /K-, HARSHUNT .
PAM, PAM+APP, PAM+APP+ISG15 (50 ng/mL),
SCREAT 3 WAEREE R B IWIT ISR 14],
HILE 1,
1.11 Eh4)sLie

SPF 4% ICR /MR T2 APP JBYLAsiny
30 H 6-8 AL ICR /NRBENLAT S 5 4, B4
6 H, A5hEs FxF IR, ISG1S (S0 pg/ H).
HFRIEE(100 pg/H) | &R (200 pg/ H)i2H Fk
PN IRAL, KRR RN R TR S o OB R4 5
TSR 2 B ARG ARRE AR, il AR AR T 43
AHSCHNIN W22 SCHR[17]0 AR 4R 20 A X B4/ B

Table I Primer pairs in real-time PCR

Gene name Prime Sequence (5'—3")

Pig-I1L-6 Pig-IL-6-F GGAGACCTGCTTGATGAGAATC
Pig-IL-6-R GGCCTCGACATTTCCCTTATT

Pig-1FN-y Pig-IFN-y-F GTAGCTCTGGGAAACTGAATGA
Pig-IFN-y-R GATGAGTTCACTGATGGCTTTG

Pig--actin Pig-B-actin-F CATCACCATCGGCAACGA
Pig-B-actin-R GCGTAGAGGTCCTTCCTGA

Mouse-GAPDH Mouse-GAPDH-F GCAAATTCAACGGCACAGTCAAG
Mouse-GAPDH-R TCGCTCCTGGAAGATGGTGATG

Mouse-IL-6 Mouse-IL-6-F CGGTCTTGTGGAGTTTCAGATA
Mouse-IL-6-R CTGGATCAGTGCTTTGGTACT

Mouse-IFN-y Mouse-IFN-y-F CTCTTCCTCATGGCTGTTTCT
Mouse-IFN-y-R TTCTTCCACATCTATGCCACTT

Mouse-IL-15 Mouse-IL-1B-F TCCAGGACAAAGACCACAAATC

Mouse-IL-1B-R

GCAGAACACCACTTCTCTCTTC

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn
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W T, WA 3x107 CFU/H,
YICTRT I 2 BE 43 2L 43 500 XoF /0N B3 2ok 7 B 45 7 AN T
WL ISG1S FE 1, U X BT i A G5 it 1Y
PBS % o # B B R 232 0 b, 439 F 6.
12, 24 h =B SIE A HFET- B O . 1
G ARE R A . T 24 h JEHE T4 /N R
SRR, HEATVE I 5 BRI B 80 °CIR-AFE. B
ANERUE RO R, 4 IR 1.10 2B IGZ
ZHL) 3 RNA, W%E IL-1B. IL-6. IFN-y JL[H 3%
RELL, SIFESIIE 1,
1.12 FitESHR

K H1 GraphPad Prism 10 #4AF B 617
FEZFANT, WA EERA t K%, 24
] b A B 2R 5 22 40T, D P<0.05 hy Sk 25 22
5, P<0.01 Atk EZES.

2 HZR5M

21 HHERNHESEEER
2.1.1 iR ISG15 EFE g R EHF IR A
I

FEHC PAM 45 RNA, F4ESE51 98
i PCR ¥4 H 1SG15, HLIK4EH BIR KK
513 bp, SN KD —F (B 1A), HHF
#i pET-28a-ISG15 4 EcoR I. Xho LX), 75
F KN 5369 bp A1 513 bp AY 2 S FE K B,
SHUHARTT (B 1B)o #5 %E i ) Y = 20 5o il
J¥,3f5 GenBank H 4% ISG15 JE ¥4 3E4 7 Ho Xt
He X &5 SR K B 1SG15 351 K iddi A pET-28a #
R EIFICRAE, R BORAS EE s
2.1.2 FE4HFEHK pET-28a-ISG15 REIFH
FHRERAL

BB AR A ik pET-28a-1SG15
AR R A, SR ER, ZEAEOZHE
DLRErP IR, BEHIRE 37 °C, IPTG &R IEN
0.1 mmol/L, FF4MHR 12 h, HAE LEHE

1 ISG15 B PCR # 245K (A)F0 pET-28a-ISG15
WEGHILEEMB) AT M:DNA 3 F=RIE; 1:1SG15
P 1R B, B M: DNA 2 FaRAE; 1: i)
J7 pET-28a-1SG15 Jiifi; 2: pET-28a-1SG15 itk .

Figure 1 PCR amplification of ISG15 (A) and
dual-enzyme digestion of pET-28a-ISG15 (B). A: M:
PageRpler™ Prestained Protein Ladder; 1: Amplified
fragment of ISG15. B: M: PageRpuler™ Prestained

Protein Ladder; 1: pET-28a-ISG15 plasmid after
enzyme digestion; 2: pET-28a-ISG15 plasmid.

KEZ (K 2A). Dz dEA i m itk
A0 2k A 7] ¥ R A K e o AR AT A T R, AT AL
1SG15 2 F17E 500 mmol/L K v JI5 i Hh T 1
Z (K 2B). B EFZHT LB T X 1SG15
EAMA Bk, gifb)50) 1SG15 8 R4k
£ h 2 mg/mL.
2.2 ISG15 EBX PAM WS
CCK-8 Z5 44, AT FIXHIRA, ISG15
U PE AN e 22 (K1 3), #71 500 ng/mL
PUTF Y ISG15 25 [ X 2 i ¥ 0 8 25 bk
2.3 ISG15 ERH1EH APP B PAM
A
7-AAD Pt AL L BoR, MHET
WX BEZH , 5 ng/mL ISG15 & F1ZH 4N MU e T %
HLEHEHN(P<0.05), 50 ng/mL ISG15 & [14H PAM
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A

kDa M 1 2 3 4 5 6 7 8 kDa M 9 10 11 12

2 EIEEH pET-28a-1SG15 FEFRIEH SDS-PAGE 74 (A)FRAE B HTLEIL(B)
marker; 1-4 735125 1 mmol/L IPTG 5% )5 B3 . UIIE . 0.5 mmol/L IPTG 35 UilE . LiF(EIHN 16 °C
#S); 5-8 %8 1 mmol/L IPTG S5 LI . Vi€, 0.5 mmol/L IPTG S5 LI . VIlEXI N 37 °Cifs
F); 9-10 43514 0.1 mmol/L IPTG 535 Lk . ULE(37 °Cif5T); 11-12 24 0.1 mmol/L IPTG 5% )5 I
. ULTE(6 °CiER). B H M: fEH marker; 1: ERAIEE; 2. FRE2W; 3: IPTGER)E LiE; 4

IPTG i S5 UIHE; 5: 25 mmol/L BKMEYEBL; 6: 50 mmol/L BKMEPEMA ; 7: 500 mmol/L BKMEPE R -
Figure 2 SDS-PAGE analysis (A) and nickel column chromatography purification (B) of recombinant
protein pET-28a-ISG15 induced expression. A: M: Protein marker; 1-4 were supernatant and precipitation
after 1 mmol/L IPTG induction, and after 0.5 mmol/L IPTG induction (both induced at 16 °C), respectively;
5-8 were supernatant and precipitation after 1| mmol/L IPTG induction, and after 0.5 mmol/L IPTG induction
(both induced at 37 °C) respectively; 9-10 were supernatant induced by 0.1 mmol/L IPTG and precipitated
(induced at 37 °C), respectively; 11-12 was supernatant induced by 0.1 mmol/L IPTG and precipitated
(induced at 16 °C). B: M: Protein marker; 1: Whole bacteria before induction; 2: Whole bacteria after
induction; 3: Supernatant of the recombinant bacteria induced with IPTG; 4: Precipitate of the recombinant

bacteria induced with IPTG; 5: 25 mmol/L imidazole purified protein; 6: 50 mmol/L imidazole purified
protein; 7: 500 mmol/L imidazole purified protein.

AHM: EH

FET R E R IN(P<0.01) (B 4), ZL4EREW  FHIN(P<0.01), IFN-y % ikKF 8 F

ISG15 F U] T APP /YL T PAM LT,
2.4 ISG15 ERR# APP B PAM
IL-6 #1 IFN-y F&RiA

H &1 5 S50 0] 1, AHEE T APPJELA , 50 ng/mL
ISG15 £ 140 /Y9 PAM 21 Jifd 1) TL-6 235 7K AR i

(P<0.05), #H] ISG15 HHIEHE APP &Y T 1)

PAM RAEH T %5

2.5 ISGI15 0 APP 3t/ R B BRI
AHEE T B AR, ARl EE Y ISG15 4

KEZ RG24 X (P>0.05), {HE 6, 12 Al
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™ =0ng/ml ==30ng/mL 24 h BF, /NI RAEIRPE 43 200 pg ISG15
. =5ng/mL =500 ng/mL
~ H/N B IR PE BT, 12h 1, 100 pg
§' Lok . ISG15 ZH/IN BRI R PE A3 i 25 715 (P<0.05) (& 6).
z " 24 h )i, AIEFUCH G BALL, 100 pg il 200 pg
Sost HUNRAFIE I B E TR 6). JAh, MET
g T X B ZH , 100 pg A1 200 pug ZHH ISG15 4B
0.0 . 1 o /NI 2 RAE - TL-6., TL-1B A& TFN-y
Emei) WRE ETHIE 6). LI ELEREW, 1SG15 &0
3 1SG15 EERf PAM MRS R APP kB SRR/ EORTE, IF FLBEA

Figure 3 Cytotoxicity of ISG15 protein on PAM. ISG15 ¥ B i 3G fin i 3 i

< S 2 60f e
2 40F % 4.0F =
7 e o 40
< < &
@) Q =
2 20f 2 20t g 201
[
ay
¢ > & & &
0.0 La ) ) ) . 0.0 i L L . . Q N N
0 10' 10° 10° 107 0 10 10° 10° 107 T T & &
& 4.0 3 4.0
< <
o Q
2 2.0 2 2.0
00 11 1 1 1 1 00 1l 1 ) |— 1 1
0 10 10° 105 107 0 10* 10° 10° 107
FL4-A::7AAD PC5.5-A FL4-A::7AAD PC5.5-A

4 7-AAD & APP BURFHI PAM ET-1BER A2 X IR4L ;B BU# 4 ; C: A +5 ng/mL ISG15
ZH; D: IHE+50 ng/mL ISG15 415 E: 4580114 .
Figure 4 7-AAD detection of PAM death after APP infection. A: Blank control group; B: Attacked group; C:

Attacked+5 ng/mL ISG15 group; D: Attacked+50 ng/mL ISG15 group; E: Data analysis graphs of each group.
*: P<0.05; **: P<0.01.
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Figure 5 The expression of inflammatory factor after APP infection was detected by RT-qPCR. A: IL-6
expression level; B: IFN-y expression level. ns: Not significant; *: P<0.05; **: P<0.01; ***: P<0.001.
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Figure 6 Changes of various indexes in mice after APP infection. A: Mice survival rate; B: Weight change;

C: Clinical symptoms; D: IL-6 expression level; E: IFN-y expression level; F: IL-1pB expression level. ns: Not
significant; *: P<0.05; **: P<0.01; ***: P<0.001; Different lowercase letters indicate significant differences

between groups (P<0.05).
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