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JKSERT B H9  (Aleutian Mink Disease, AMD) X & W AHMIE 2 E, &4/ Ni SR
Y11/ NP 22 R I K SR B4 FR P EE - (Aleutian Mink Disease virus, AMDV) 5| A2 —Fh &L ek
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P34 5% (Antibody-dependent enhancement, ADE) (%, 7= 4E [ K EHiAAREH T AMDV,
ST 3R 85 N AL 22 E AN I IF IS e, BB BT 25 SR AL 1 o R R
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E LB R BURALH A A0 (5 5 7% S B OGIER, 11 HAEA FoyR KRN F 1
G 200 i P A B R 1 BRI, Rl T BRI SR E T . S T B AMD 7EIRE
IRAT RSO, IR AMDV IR YIS 2 1¥ ADE ML, 347 T @0 R
1. F&E AMD AT 0 8 2 50 Hr
NTIRNT i AMD fER BRI AitE oL, XFid 2 40 4F (1981-2019) [f] AMD BH#: %
BT meta 34T SAT IR 22 A
(1) BENH meta 43-HTXF 1981 4248 2017 £ R R INH RE N AMDV [FAT I 2% 1
B EAT RGP . S5REY, 1981 FZ 2017 H AR E AMD HiiTE M 1981-2009 4
[ F) 48.0% - F+F] 2010-2017 (] 61.4%, MR EIL 55.3%; WA &B, AMD
HRAT 3 B HBIX ZFEVE A A X S ZRAEHBIX AMDYV R #5351 04 69.8% 41 61.3 % ;
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FX 2 [ 55 RE (P<0.05). Z2HRSERER, FETRKIEAFER T EEZ AMDV
KL HEAE XN Z (P <0.05). %84 meta S0HTEE Al 50, HAr R X ) AMDV
AR B T3 E AMDV SFHTER, (BHRATE UAECN IE o
2. K% Syk RKIETE AMDV KAMN& G4 ) ADE HLHIE 5T
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AMDV-DL125 & i1, 4R %R, 1577 8-12 h [f] AMDV-DL125PS I 245 DL
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58 1 AMDV-DL125 (R HIRE T MR GRZIOCE R ER, EPUR-TUAE SRR %1
', AMDV-DL125 % 5 R NA%z-EMA A X ADE 4l X 1 #E47 gRT-PCR £
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(2) A BRI A ¥ ADE /R SMIE AR AT 2 e s mnli I 7, RIK B2 R
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Abstract

Aleutian Mink Disease (AMD), also known as plasmacytosis, is an acute or chronic infectious disease
caused by Aleutian mink disease virus (AMDV), a member of the parvoviridae family, which mainly damages
monocyte-macrophages of mink. AMD is one of the three major epidemics of fur animals and is found in mink
farms worldwide, causing serious economic losses. Due to the strong antibody-dependent enhancement (ADE)
effect during the process of infection, the large number of antibodies can not neutralize AMDYV, but promote the
internalization of the virus into macrophages and aggravate the infection, therefore, there is no targeted drug
and approved vaccine so far. Spleen tyrosine kinase (Syk) is widely expressed in lymphocytes, hematopoietic
cells and fibroblasts, etc. It not only plays a key role in the pathogenesis of certain diseases and cell signal
transduction, but also acts as an upstream gene in the macrophage endocytosis pathway mediated by the FcyR
receptor family, and it can also regulate the phagocytosis of macrophages. In order to clarify the prevalence of
mink Aleutian in China and to explore the AMD mechanisms in the process of AMDYV infection, the following
studies were carried out:

1. Investigation and Analysis on the prevalence of AMD in China

To further explore the distribution of AMD in China, we conducted a meta-analysis and epidemiological
survey of AMD positive rates over the past 40 years (1981-2019):

(1) A meta-analysis was applied to systematically evaluate the epidemiological survey articles on domestic
AMD published from 1981 to 2017. The results showed that the prevalence of AMDYV in China increased from
48.0% between 1981 and 2009 to 61.4% between 2010 and 2017, with an overall positive rate of 55.3% between
1981 and 2017. Subgroup analysis revealed a regionally diverse distribution of AMD prevalence trends. The
prevalence of AMDYV in Central China and Northeastern China were 69.8% and 61.3%, respectively. Jiangsu
Province had the highest AMDYV positive rate, as high as 96.0%, and that in Shanxi Province was the lowest at
22.1%. Age subgroup revealed that the prevalence of AMDYV in adult minks was higher than that in juvenile
minks. The prevalence measured by ELISA method was 76.4%, reaching the highest. The results of meta-
analysis indicated that AMDV was seriously prevalent in mink farms in China.

(2) Based on the the above meta-analyis results, for further explore the current status of AMD prevalence
in parts of Northeast China, a survey was conducted on the prevalence of AMD in parts of Northeastern China
(Zuojia town, Jilin Province; Maoershan town, Heilongjiang Province; and Jixian county, Heilongjiang
Province) in 2019. The results showed that the overall prevalence of AMDYV in 2019 in parts of Northeast China
was 46.8%, with significant differences between different regions (P < 0.05). According to the results of

multivariate analysis, age of mink and sampling season may be the potential risk factors of AMDYV infection (P



< 0.05). Combined with the results of meta-analysis, although the current prevalence of AMDYV in parts of
Northeast China is lower than the total positive rate of AMDYV in China, the epidemic situation is still relatively
serious.

2. Mechanism research on ADE by mink Syk gene regulating AMDYV infection in vitro

In order to alleviate the situation of AMDYV infection in China, an in-depth study of the ADE mechanism
in the course of AMDYV infection was conducted with the aim of improving the status of no specific drugs and
vaccines for AMDV.

(1) An in vitro model of ADE mechanism of AMDYV infection in mink was constructed using peripheral
blood monocyte-macrophages. In the test group, AMDV-DL125, a strong strain of AMDYV, was co-incubated
with AMDV-positive sera to form antigen-antibody complexes (AMDV-DL125PS group). In the control group,
AMDV-DL125 was co-incubated with negative sera (AMDV-DL125NS group). Both groups were infected the
isolated and purified mink peripheral blood monocytes-macrophages for 12 h. QPCR was use to detect the
replication of AMDV-DL125 during 0-12 h, the results showed that the virus copy number and AMDV VP2
gene expression in AMDV-DL125PS group cultured for 8-12 h were higher than those in AMDV-DL125NS
group, which showed that the antigen-antibody complex strengthens the replication ability of AMDV-DL125.
Indirect immunofluorescence results showed that AMDV-DLI125 was more likely to invade monocyte-
macrophages in the presence of antigen—antibody complexes. The results of qRT-PCR for ADE-related
cytokines revealed that the expressions of IFN-yR1, IL-2Ry, IL-18, TNF-R1 and TNF-R2 were upregulated
while IL-6 was downregulated. ADE related genes were detected by qRT-PCR, and the expressions of SOCS 1,
RIG-I, TNFRs and TRAFs were upregulated, while the expressions of JAK-1 and MDA-5 were downregulated.
This sresearch model preliminarily confirmed that the ADE effect of AMDV-DL125 was dependent on antigen-
antibody complex during the infection of mink peripheral blood monocyte-macrophages.

(2) The whole transcriptome high-throughput sequencing of the ADE in vitro research model constructed
by the above experiment revealed a large number of differentially expressed genes, including 2658 mRNA,
2588 IncRNA, and 1428 miRNA; 554 pairs of genes were found to be mutually regulated. The GO enrichment
showed significant enrichment of metabolic process, binding, cytoskeleton and other functions. The KEGG
pathway enrichment revealed that FcyR receptor family mediated phagocytosis, phagosome, endocytosis, NF-
kB, MAPK, ToLL-like receptor and PI3K signaling pathway (PI3K-Akt signaling pathway) were significantly
enriched. Further studies revealed significant upregulation of Syk expression, a gene located upstream of the
FcyR receptor family mediated macrophage endocytosis pathway, predicting that it may be a key gene
regulating the ADE mechanism during infection. In addition, the accuracy of the sequencing results was
demonstrated by verifying the relative expression of some differential genes by qRT-PCR technique.

(3) To verify the regulatory role of Syk gene on ADE mechanism in the process of AMDYV infection, we

constructed the overexpression mink Syk gene plasmid Syk-pcDNA3.1 and Syk-siRNA to intervene the



expression of Syk gene in peripheral blood mononuclear cells of mink. After adding antigen-antibody
complexes to mink peripheral blood mononuclear cellsand incubating them for 12 h, it was found that the copy
number of AMDV-DL125 was significantly increased in the overexpressing Syk group and decreased in the
suppressing group compared to the control group. The results of indirect immunofluorescenceshowed that
monocytes in the overexpression group of Syk were more susceptible to viral invasion. The results of qRT-PCR
for ADE-related cytokines showed that IL-10 was upregulated when Syk was overexpressed, further mediating
ADE effects. While the expression of antiviral factor receptors (IFN-yR1, TNF-R1 and TNF-R2) was
upregulated, indicating that the virus may be in an active state. When Syk expression was inhibited, IL-10
expression was also inhibited and ADE effects were reduced. The expression of antiviral factor receptor was
reduced because less virus entered the cell interior. The results showed that Syk played an important role in the
regulation of ADE effect during AMDYV infection.

This study assessed the prevalence of AMDYV in China, and preliminarily explored the ADE mechanism
that exists in the process of AMDYV infection. It provides reasonable suggestions for the prevention and control
of AMDYV in China, provides research ideas for further exploring the mechanism of AMDYV infection, and lays

a theoretical foundation for the development of AMDYV vaccines.

Keywords: Mink Aleutian disease; meta-analysis; antibody-dependent enhancement; whole transcriptomics;

spleen tyrosine kinase
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1.1 P EE ER Y55

JKSER B #1955 (Aleutian mink disease, AMD) J& FH4H/INp BE R /N 2 J& 17K 53 B B
HJ% 8 (Aleutian mink disease virus, AMDV) Y /KFH 514 1 — M2 A Je b 5en, K
BUHI R e ML B2 A (I 1.1 SR R R0 W B 1) a AT ER B AR, 4 i 22 A
G EMUIREER] . m B RIS A, AT 3R 5 51 K Sk 1a) o 2 Al
R FBHCTPY, ORAE AR 20T, MRgilis i E RE sk, Bl
JC AT SER R P

1.2 RITRE

AMDV [RIEHIKIASN, &) Qe ALY M, ve s, WA SRR, Ha A2 0L
NRIBGep4120), (T AMDV [ eSS B vE 259 B A 58 3K RE JuE, MU BE T
IKFET AR AR GUR, TSRS e (i, TS AR Ee 2]
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AT b ¥ DA S it A 255 1) i 28 AR 1A Y R s bl B Ak 7 S R A R BEVE KSR,
ROR B, (HAFHURHRE 2, 5 1999 FLIK, FHELECRRER AMDV, X} 32 /% 4
(A% 3 ST 57 5 R k1) S et kb UG« AR 2001 4, FHESE RH L 5%HKR %% %] AMDV
SR, SR, 1981-2017 4F[E ) AMDYV 244 (3 P4 22 0 =13k 55.3% (95% C148.5-62.0;
77870/192833) BY. FEZEY X AMDV FimAT#E4T 1 MRH, 838 A EEIK AMDV
FEHMEKSE, LAk AMDV V544, {H i T8 = BUM A DCHERISCRE, RZEER AU BAEK
SHBEATRR BT, AW . 2 Ey 73 AMDV 7 [E N 3H 7 0% B IR AR R 1) R A
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1.1 MEBBRNARERSHESK. BHEEE (WER-&xE, FMER-EE) MEiH K
Fig.1.1 The incidence of Aleutian is related to virus strain, mink genotype (Aleutian-grey, non-Aleutian-black)

and age!?®!
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AMDV J&—Fi/NEL H 4514 T B B 1BE DNA i85, LR ST, BA = mikgs
1, B RN 4.7kb, R BA KRG MAK R SCF AP, BERHAE 3 ANIFUR
BHECORFs), 4ifi 5 Fh A . H A ORF1 Zwts NS1 & M, £ H KA 70 kilodaltons(kDa),
ORF2 %ifi NS2 F1 NS3, HHAK/NrHIN 17kDa A1 10kDa, ORF3 Zfid4i#) 5 VP1 (85
kDa) F1 VP2 (75kDa) A (K 1.2) B23, —A P3 jBa)Filid a2 & 8y A R IR iR 1k
P2 6 AME M RNA (mRNA) B4,
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& 1.2 AMD-G # VP2 & 3D 41§
Fig.1.2 3D conformation of VP2 protein of AMDV-G3

AMDV J&—f B LRGN, ToRMBipEE i) BT = A HIHL
AT — Ml Mg, BRZN R R (B 1.3) BRI — AN BB SR 370l 5750 %
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W) 573 A R AR A B, A XU, T RO IR T 4RI 55 =20, NS1 S E YR &
[ R LR B ) iR p o WD RIEAS FAREERT 3°-OH PRk E 8, BRI EHIX, NS1 &H
UL S BB EE R 5° RS, 4760 e i) DhRERSL. Sk B BRI EH15H A (replication
protein A, RPA) H1 NS1 & HIH 5 IS 5 E H| X UAR e 4 B e i s g b7 5500, T,
5 R IEERIAE NST I NI BT, IR T8 S BRI, T RSP OO AR S i 2 e
WIS BRI S, RO E . X — I REHGT ATP JK#AN NS1 25 H % fig i 2h RE
CARAE i S P 5 Eid PS40, 8500, A ORI 3°-OH R 46 1A QA ) S ) 42
fir, BHEBIREE: SB-E0, 2 DNA SRCEBNEE 3 i A RIS, R MRTE,
S AR — DR, &R U SEEARBEE B — > —RIAEEHIPE DNA; 55\, L
A B AR i PRI B ORISR, AR R 7 U], T8 BRI SR A e 22 SR A4 55 i) 7
DNA. HEXUEE DNA Al LN Z FAk DNA EVIEITSR, JFilt— B reks g D&/ H
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Fig.1.3 Partial parvovirus replication characteristics: rolling hairpin structure
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A, MR A e R U Rt A DIk, VIBRAY 5755 514 3k K 41 DNA £ il H BAb
BER AR PR LMRE (B 1.3, & 1.4) B2,

[41]
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(pAY
1118 I ‘"’;'p Vasso 4722
i |
[cer

\ lllle
D1 Al D2 A2 D3 A3J 2558 4396
7 228

180 384 1737 106120422213 2287 MRNA Protein
(nts) (kDa)
208 2208
R1 - (4062)  NS1(69.4)
180 4306
206 2208
R1’ 1Dr_ -— (2224) NS1 (69.4)
180 2558
208 _\.‘Pt \.’p& b
5 2204 24
R2 - y (2485)  NS2 (12.5)
180 4306 VP1IVP2 (85/75)
R o (647) NS2 (12.5)
180 2558
208 1818 ;’:{;‘; 4319
RI m g 5 (2709)  NS3(9.6)
180 4396 VP2 (75)
R3 mm o T (871) NS3 (9.6)
180 2558
Probe 2 5 1600
Probe 3 o —
2 A==} d PR
1.4 AMDV i&{& [EiE1R
Fig.1.4 Genetic map of AMDV!!
1.4 AR EHIHH

IKFRTE B GLR B FR B8 Utah T AR 14 d J5, TERRAE. % 2000k 00 5 A0k oS0 21 A%
EKF I 8 DNAM, ARG T AMDV [F7KSRR N 277 A AH 24 = KPR AH S5t id, (5
XECHARH TCIEIG R, LR B AR 7o g% v e LURS B ORIE o XSS huii s Pl
4 AMDV it Fe 2R SBT3 20 (Antibody-dependent enhancement,
ADE) &Y EREANA, AT 52 B YL 1 B R4 B oA R SR Bl . A SR,
AMDV i 1) VP2: 428-446 nt MR M GRIE I B BT H TR G SPiikds &, #HEZEkm)
PRI A5 AMDV &L ELA LT,

AMDV A, Hug#Ek (1 AMDV-Utah 1) 7E40 R ASBEE #1, T REEARAMH
& H 558k (AMDV-G) #A SURMEM, BRI, /K3 1 2 bk 0 45 A A 2
B EHRAIM), AMDV-G a2 1980 FIEM BT AR (CrFKD w1, 7F 31.8°C Ri 4
N, EEAERD B IRAE, /£ AMDV B i, BN R E T AMDV-G R Gu Mt
ifE, JRRAK AMDV-G SR AMESE, DI ER T, ¥ AMDV-UtahI K4E
SR EE ENA ST R BT B e SR, AR I SR B JE A BEW AMDV-G —fRAE CrFK H?
BEATE M. K, AMDV JERH /DGt 7 A ARV FRe e, — R s R R RS TE S
S, SRR T R AR P B .

i IN N, AMDV JE AR 58 R 8 H2 13 Be 5 R HLAR S I B R 1 32 1k T
AMDV JiEELE 60 NMEE WA, AP MR VPL (85kDa) #1 VP2 (75kDa) 77
BB R T 10%F0 90%. i VP2 & AMDV EERIASEE M, 1L VP 1E
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A
&5

O IR AT 2H 2 R AR A 5 0 i I A VR AR BRI MR B R, AR AN LRI T
AMDV-G k] VP2 KFe HIN=4E451), JHRIMES5 AR/ Mis B19, CPV, iz H
Y1 RER B (FPV) FUVN R NREE (MVM) (R THREAAAE — S R AR, JF
TEAE SR ZE PR R4 N BOR AL 9% 1K) AMDV B3t (8] 1.2) B3, BT 5B [ 4h, 1
AMDV Y], @ik BB PSR ERMAEN, mRNA FifEREsidr=4 3 fdE
SEFJEEE: NSI, NS2 F1NS3. R1 F1R2 mRNA ZmtdaE45#55 H NS, #5574 R2 4wl 4s
FIEEE VP1 A1 VP2 LUK ARSE#) 8 19 NS2; NS3 AJ g i Rx A1 Rx0 #EAT w404, B 4E K,
AMDV 1 NS1 5 NS2 785 5 5 ill [ 755 4 M3 22 087 vk 21 g/ - 481,

BT AMDV FIEURALE] A B, 8L R A ARG G, ™ 5 PG IR 50 7= R &
R, A7 Bk — 0 sk HLRL A L B BUR AL B TR AR 7T, v B A 201K AMDV
B17i6 254 B3 5 Bl
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EE mEIIMMKEEIEEIE (ADE) iR

2.1 fuir ks iigs: (ADE) #HlHI#LA

R EE PR A I SR ALH] (Antibody-dependent enhancement, ADE) B[ J5i ik A= 438
i EAE AR R EE-G (IgG) 456, TWHbUE-PiRE &Y, Hdid g% Foy %
RGN E VAR, T EUE MEGH A P RGBS N R 491 H TG T ADE ML B R IE
PRI E B BUE-PUAR A 590K FoyR 2B, MM 5 VLsh & (1 40 i B 42 E 4
R i 5 B SR A DG ) N AR SR R . MR — R R A R A AT R, e AT
SRR P RS A B R B R 1 “IEIE R, IR AR B A PR [ e s A B A ST
JR o ELWRAHMEOE 2 HUE R FE N ME S TRy (FN-y) SUMBSARSERE 1 (TNF)
FIANEME Toll BEZARBLAA (hnfig 24 ) 501, 3 i 20 B 47 S0 1Y) 1 I 40 i 2 LA IR AR5
SRR IR GL  EE — T8 BT 2k, 21 E S B A 2R S 1 B B2 R A o

HAT, CAZMucEmnr&yess s 5 ADE WLk, WgsEs, &, BEh, §F
T DL A ] B8 FR i S0 154 36 B RO B AL SR BE R COL, A DY RIS AL, AR AEAE XY ) ADE
RG] o e Horp — PP iSRS, PR G HA I 375 2 1) 5 SR #0i 85 (Dengue virus,
DENV) 2% 5 B 7™ 5 1) o % S B0 Al 78, SR B RHR) o5 — B A - 28 R 5% (Zika virus,
ZIKV), HTHE DENV FHIRAIUE B, KPS 8 7 ZIKV A1 DENV 2 [A]%5
5y RAEFURAE XN, AT DENV [ EE R FIPE TR AT i 530 ZIKV (B gLt F2 i &% ADE
BUHL, TR 2 B kTPl FER R 8 1 R Ged #Erf,  Ho ADE i 75 2238
it FeyRIla /™S HI4H AN T IEIE S Sre S5 FIRR 2 RIMEE (PTKs) HIBUE KIE/EM . 18
| Sre ZKEE AR PTK i&48, RIEHIH# K] ADE W35 [FK, Mk ADE Bgui@ia ]
KRR R EBABY,

TESV R, BT S W %)% 2R 5B 5 (Porcine reproductive and respiratory
syndrome virus, PRRSV, XF¥E# ) 1) ADE HLH| K= 5. 1996 4 Yoon KJ B
R PRRSV ] ADE IR, MMURGLHLHI A 2B SR, {152 B % R W
1621, PRRSV TEMR N S ARSMEfEAE ADE % . W50 KIL, PRRSV 5—&REM AR
J& (1 h) SRR it W 20 Bt i (PAMD, 3 2515 52 5 %) IELZELAH b 5 25 16 57 (10~100 £%),
R IR FeyRI GEERE ADE M5 PRRSV [N AE AR 253 AE . [FIRS,
FFW], 7€ PRRSV-ADE &%) PAM 1, IFN-a il TNF-a & & 2%, IL-10 S &R
Z N o I X6 /NTFPE RNACSIRNADJE PR A, & U it b E MR 4R B 1Y Fey 524 1(FeyRD
A1 FeyRIII 7£ PRRSV-ADE (&G rh 35 k48 7R . @I aE /0 i K3, 7E PRRSV B4
HATA], 1) A V60 e 20 o R S P SORE 1) FeyRI B8 FeyRIIT 5 25 FAAIK T IFN-a A1 TNF-a [

9
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K, 185R T IL-10 Rk, JF HIM5E 7 PRRSV K& H. K, 83T FeyRI Al FeyRIIT A
S ADE 7] LA il |5 g4 i b 1) IFN-a AT TNF-a %%1354:1&%, S PRRSV YL

[64]_

2.2 AMDV &7k 38332 89 ADE HLEI#EILA

FERT B4 FO B UK SR IS AR IR AEAE R Y ADE 4%, I8, EWRYE MR B
J&GLJE, AMDV 6 8814 R JEAH OG0 780 (Pathogen-associated molecular patterns,
PAMPs) R7, HEMAEHE W F I R AT 7 kTR, PUREHE 1SRG RIS,
e R M G 2 L I R BN 00— FROAE LT 5 BRI e o 7 14 g I 25 WL 7 A v R 4 (g
AT AR DA KW 5. oK FRIE G AMDV J5, HUE™ 4 K& MR Rt hiis,
SEPR ZK S AR P AT s U 281 v 7K BP0 B LA e TR MR B 15000 AR, R AR IR e KT
WEEA NIRRT GUE, EATHEEIETERRIR N K AMDYV, Sl — R8P0 &S, i
# AMDV [PRGLERE, s SR T ss . REhuR ik 5k EEE
TERREE-PURE A, 8t Fo S2ARMMEN LB G B 20 f B R A% 4 il & KSe62021,

&2, AMDV HHFPRIBEURILE, SEOERIRIFFHTI) 2 /AT . X AMDV 3
TALE PR ANIRZ AT, AMUEEN AMDV i 1 i 2 SR AR AR TR, 7 Sk 3 K& 5F
ek, WANIE ADE AHIGGVESOR AT AR T SR AR it S g, B B R
R SCRAE2AA -

10
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BT BEIRMEE Syk iRitR

3.1 Syk f& v

NP Z BRI (Spleen tyrosine kinase, Syk) & —FPIESZ A ER EH BL 4 (Non-recptor
tyrosine kinase, NRTK), FH#EFSZBRINE Syk 2L K gmtd, HFERIT 1991 4, HTZM
FEIRIER) cDNA R4S, PRIkfG 44197, Syk 1 629 M FERR I &, A B> T8 72kD (b
[FIA RN BEARAEZE Do 2R T 1 AN 2R N [T PRV R IR i XA 2 > SH2 &
WA RN, 1E Syk | A —R g b, KRERA/DNREEWES RN, ARz, BEiHE
PERAR. fEARMER, G BIXEFsEERY, HAT SH2 (ND A SH2 (C) Al 2
AN SH2 G532 7], TS5 /4 SH2 (ND KL K SH2 (C) 2 [8] 77 51) Uil Ak F- v
FELRSE, IXIRINRR 45 A IR AL I Tt S BRI I, A AEAE FEE T T ) 22 =190, Syk iz
KIS T MG G mAnfe . e 4egn s, 783 Lerm K BURMLE 4 E 5% Sk
FOCHAE L,

3.2 Syk 5% %
3.1.1 Syk ShhEE R

Syk & —FF B A #EAE H 108 A RS & ER I (Protein tyrosine kinases, PTKs). fiff 51 &
W, Syk T HMFRIE SR p53 ARG EI A ES, HAEB S IEF 4R
W, Syk FHPERE S T B d, B8 Syk & A EREHS] 7 B Ak g, &
2 EALIE AR, Syk USRI PR EL sk 2k, 10 7E 1R A DA A AR 28 T L
PR, Syk WIMRZE 2 kil 2], X 1580 Syk 15 7 W i e A ple s 21 I e ¥ B A
AT LR R M AR R, Syk BRE SRR,  H SR IAR RS s S A2 B 2 1R A
RS, fE N ZAH (1) Syk SRIA &3 82 & T 55 FE T S o A E 2231
Syk Fl CD163 FKI&4T Pearson #HIK 3T ibr, Syk W5 Rk 5IRIEK CD163 FH4HE4H I
FEIEADC, 15 M2 B E R RIRiE S 2 EAH R0, thah, Syk FEPRIEHEIE S5 gy 5
e B SRR AR A DG UE-80,

3.1.2 Syk 56 E R

Syk &5 Z M G B B M FERL A BT A AR O . 78 1 B S e M I 78 il Ie A
1 (Experimental autoimmune vasculitis, EAV) 1, {fif#ah# & (Fostamatinib, R788,
Syk 5D FH)E, WREHPRIMIR . B E IR BN MR I A AN 1) L3R 5%
FRZHAH LLAR 200 7 B R B340, Ryan S5 57 7 #1 MI5 S ¢ (Nephrotoxic serum

11
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nephritis, NTN) 81, 457 Syk #ifi7 T HAI R Syk JEH, IR KL, ) Syk
TR BT AR BRI SORE A AEAFE B & A2 T BRI B2 83, Syk 1)
RIKNEOUE SHERFAOS, JoH SRR BRI RA . ARV, ST AW
B /NERIN 2 4B, Syk RIEFHE, S NF-«B @, X—idfE#R Syk /eSS 1 &k
FIBOE S A NG S8 S0, Kk, PL Syk B S Syk BIFRIE AT BE NI PR TG A
1897 2 MR R AR I 77 18]

33 Syk HiEESES
3.3.1 Syk &5 B MpZIREIEESHES

Syk £ B Ik L4 A i e S 2 A5 S A% Sl AR b RS AR ] . B 4Hi i 244 (B-cell
receptor, BCR) {5 ‘TN I /2%, Jhyis L 40 M ) A7 35 AN G T S fit 7 85 5
(83, Syk /& —#h#%iT BCR ) 72 kDa JEZ AR AR, & B A EE R . 18
oA G IR, Syk SR B S 2 AR A RIS 24 ¢ (Immunoreceptor tyrosine-
based activation motif, ITAM), FEEIFIEIE BCR fiBNESE A (Ig-a A Ig-p) B 871,
Syk %f B ALk & 2 S EEES, i Syk sk 2B H B A0, T Syk nl iRy
e A (4 SH3P7, —Muls B 40244815 5% 5 S4B &R R H, AT 8 Syk
A Src FKEH PTK B, Rk, Syk X B 4i i f¥) Ca?*2)) 2 Ak AR It WLEE 3-34 e (PI3-
KD J0E & e B 20,

332 Syk &5 T HRZHEEESES

Syk 7E T 4ifi/k e ki) (5 5 iR b RIFEE R HEA/EH . Syk /£ CD4 CD8
X4 (DND F1 CD4 CD8 XUPHME (DP) I fR 4 g 1 3218, {H Syk Fik/K-F-7E CD4* il CD8*
PR M A R AR T 40 A R B PR . Syk SRR BN BRAE DP R0 R A R
BB, (HH DN B fRgh e Joik &K & 2 DP BrB P, Zid #2@ % 5 TCR 15 5B C . Syk
A LLiEIE TCR A ITAM HIBERRAL KA TCR 15 5 a3 50191, k4h, Syk itx} y§TCR 155
R OCHEE, Syk n[@ I HIE PIBK/AKt I215F ydT17 408 (=4 1IL-17 [ y8T 41/
B BIKE, IWIHPUERL LS5 RO R PP, X R IR Syk 78 TCR 15 5% S
EFBEAER .

333 Syk B EERMMZHRHEESES

Syk X+ EWg4n il vp 1) 5244 (Fcreceptors, FeRs) {55 S HCHEE ., BRI - FcR
IAZIR T K& ME S, XS SIS R A 0B 28 AR E I, I EUE Rk
HITER . BEAk, Syk iGAEXTT FeRa W33 ) FeR A AR BT REIA H)iE fr LA &2 MHC 11
Ko FHPUR Bk 2 X HEP,

FeyR HIUE 25 0E Syk, i Syk it 2 i Al A P 971, 7 B R i 7 Wi it

12
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e, 1gG BBk HTEBURLAE FeR 2R RAE M 51 KA FAER, B 530S ITAMsPY. BERg 1L
() ITAM A Syk [#) SH-2 S0 H07 55, TS AL Syklo101, Syk 2k (Syk™™) i Bk
YHHITE FoyR 75 3B WEAE FH R AATE B MGG . Syk™/IN R B4R L8 1eG 454 PR
FIORL AL, 08 Syk FHH S FIB0E X T 5 W4 1) e e A A 143 220020 i 2 2 I DENV
YL 55 THP-1 AN A0 & AR i IL-10 20 I n it 75 5% % T
FEETT AT 3 Rk . ) Syk ik v S5 DENV 55774211 TL-10 [ IE B FEK, Uil
DENV /& %4(¥] ADE @i 3458 Syk 171 — RIME 545 2 MR EHR S T IL-10 FikU9),

Syk ]z Fik Tk A AIIE A0 &5, 7E ARG 5 S fEd, Syk KIEEE
BER, W Syk TG PE AT R A 2 R I R AERUR & o« Tk, DL Syk 3B s i 24T 1 30
RIGTT FBONF 28 7150 LB IR B9 (I E B e Sl e B 2 iosg) 2
B RR YT B AN T R

13
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BHUE Meta LR R EAERITRFFAEFIEA

4.1 Meta 5 #rilkik

Meta 734t (Meta-analysis), X4 TG HralEE A0, & — P AR 78 b 345 45 S
BEPIAME I 7L, 1976 4F Gene Glass 55—k #2 i “Meta-analysis”—1id], FE4CF 40 4F
DA B 7 52091, Meta 3 i & — Mg RE R, H T otk BEARBH RS E53E, K¥RA
AN T B 456 R DL i SR ROR , B ATRESAS ol (3 B EZERIFE . — . (HAE,
meta M AT B AR SEIRAEIR KRR B R T H A frid B P i8R B & . Meta 23 AT AN AT LA
PR G AR R AN Z AN T TR B — B 245 S, 17T LA A5 fn = EE ) Bl 7 e
AEYRETRENIR Z IR e E R . RE meta T2 5 RA HILBIEE 087720, (AT
meta 7P AT IR DSERE A V)R AUEGR G K o T LSRN HOGER IO i BER B, meta 43
AT R AR 2 7 T kAR SR ROR P B PR DL F 2 S5 1 55— Fh s I HLAA 78 (1) 40 B T ktoel,

4.2 BEERE

AP SCRRS R A2 meta 7T BXRHEEMH T2 —, BFEZANFERFEEUERCK
KT . FEAT ORI RN, 7R EARE SR E R R, HEHXN SR — B &R
], JEARYE SR E LR A IE A R T T RE R Ga R sE fl ke R BB ] A &R
), DV KRR R D AG R I 22007, Bk Ab, SRS 78 51 F 22 sCiikit AT HE A B
MR RAELEL —, FERBMANR KRR . B, NifilE RGN R, 1
EETHR R FEIN, JRREERRAEEINRRER. —BEW T, G (RGN
TC AT B IR &5 700 H ) (Preferred reporting items for systematic reviews and meta-analyses,
PRISMA) AJ#fif& meta 73471135 W] 56 #1108

4.3 AR

Meta 73 T ARG SR FIRPE S E . WRIEHE T —FF, & &I meta 70 Bl H 212 H A
AR IR A . T A BRI RN B AT A B2 B I meta 20 BT IR0 45 25 AF 2 — 1190,
Meta 73 AT P A 1B 0 0 A B, 3 il D9[] 5 RUREAEE Y (Fixed effects model) MOHIEH
LR AL (Random effects model) M1, & AT A 43 i £ B AN IF], (HH LR H bR
T AR RICR o [ 5 R ASE TR S AR VL P AT BT 9 RS AR R8N DR /N B3 AR (] o 17 BT 88 S A 3 D)
RV BT IR 50 2 ok EH FEALRE A DL URE R g AN B 52 CLAR ) & B0 T i 58 N R AR 1B AT
meta 7317 2 F HR e B A A A LA 50 1 Il o SISO R, B LR ASE AR ) A S0 SR
BORTETE,  FIE 6 R e R AR Y B Dy iz

14
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S
&5

4.4 BT

w4, FEZGIEFFEEA meta AT DI RE BT AL, #1410 Revman. R software.
Stata. SPSS LA SAS, H:H DL Revman. Stata fl R BONH H . £ K2 meta #7185 M 11
FAAT AL D, A0h 32 BE 2 AR AR AT S T2 BT ZRobk [ 2 0 meta 23 B b T B0 45
HIREMT AL SE R &) meta 7045 B DAL Fu 8 SR 2 18] () 5 B i AT AL B o #R
PRI AT B B fE s B A RBORAG THE IR S B, & meta 20 HT SRR TR, 7
i B oA O PR 7 3 S LR Eigger Ry 30115 161, 5308 73545 B TR TR <1 BRI AR
PR, HASKIRR AT RS B T B e SRS ), I =k B R o B NI FE R BN &, AR
AW FCRIRG B (O b v i 22 BB B sl A ), IR e R R ey, TR - P X AR
A ANKIRR, M RRAE B FC R RS R /NAT 65 HAS A LA 5%, PRI AT BE A7 A2 T 1 B R R A e
ST PPl R A R A 225 0 T iPAG 238 SURIESE I G R 7 . i T R R AW A i) 4e it
R ISR, IF ELRS R B R 75 47 AR P AL, DRI RY S0 P O R Rt
WA R B R SRR 7 1 RORAT 7V, 5% TR ME R M meta 0BT A
THITE R, TR BRES A SO R S TR AR R it

4.5 Meta D TERITIREN B

AT (epidemiology) +&BFFTHEE AREHBA « BRI 70 A LI RE R &R, IF
W FE BT 16 95 S AT a3 {3 () SRR AN Tt R L2, 2 TRIT R 2 ) — AN B A G 4, 72 Tl
2= R . AT S (Epidemiological Investigation) f&$8 AT IR 24 7 134T
WA, FEH TR R DA A L e R .l X e Fede
B PRI TR ORAERT SEANME FRAR S5 180t TF VTN IR L5 SRS i R OR SR T f - A 0 S
JIEER R 2R, 8 ) IRAT o8 W A AT A AE — SE AN T S R BR R , T Bsf [A] RN 23 [R] T
JEE S5 R PR )

Meta 73 ffT 2 S B R 45 R E 2 T B, B REAIMAT I #0532 AR, I i ]y
WG S5Pria et RS AL, TR Frb 8 A T AT KRG . IR IT RS
KETRYIF A S R, e AT B Ve 15 rE iR At s S .

Meta 7> BT EIRAT R BT A IS A AR SEIR KPR, LRGN (1) m AT i LT
RGENEAE T, AR I BB AE R s (2) BEFENRAEHEAT meta 73 AT B b
SR TR TE R 795 S AT, Al AW aRES A SO s (3D X & Fhis 72 XU R R AT
RGEVEVEDY, JEARAE SEBRTE DL B D) SERTAT B A

T — B AT R i e, ENER A, HARRIR RIS W (1) & BREE N
JREY RN AR, Bt B IRS]; (2) il F 2 h e A ANa E, #ie B RSl (3
AT AR ik s AR SR AT B SR A G I T A s EM s () R NI W &
W, G, SRR AR E AT RER AR

15
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HAT, B0 meta 20 AT T-IRAT I 228N BN 2 o Wang S5 18 BF 72 3000 16
5 T HUR B LSRG R T, I E AT G Y SO B R e 5 Y R A 4R
W REE RS R AR RN LIS, FERRIA T B S0k HE R G AT 5 R BB
TS DU B ZEED), Ahmed SEPPAl T 0 W BRAE A Bk Y SRS B K00 BRI R,
RIMEEREEZEARL, X2 B 2050 v s 28 Bw S B s, R ILUESE T
A5 2 75 ELFE B B RS 18 W0 BRI AT JOAH SGPEN20); Stefan 5718 AHERII AT AR I
B K Lt A A S SR 22 HT R B, AN 50 ANE K1) 99878 4 Lottt T
VB A HIV BN 11.8% (95%CI 11.6-12.0), HIV &K H X B TAEEH BRHF 11.6%

(95%CI19.1-14.8) [121,

W BB R W ZERE AT N T IRA TR 25 8 SCE R, T I L@ 4793 27 A 2 o e £ R
S AT 0 A B0 (AT I DL AT R G MEVEAY, BRI Gt A BT HE G (1 Fa € 45
B, 0B I 1 LA R AH B T | B TR SR .

16



FMRAR K 2 227 18 S — 1980-2017 F£FHE AMDV BEYAE LA meta 7347

FIE ARAR
$F—EF 1981-2017 F£FKE AMDV BELE R meta S FF

AMD JEEREIM = KER 2 —. Erath A KSAFEES H I S i g, o
FEIEE TKBFFHNH R SE . INsEXT AMDV BH 2 R0 25 18] 20 A5 AR, ST TS A 42 il
AMD H A EE R Y., K, FAIMET 1981 £ 2017 A K FE M 45 Ti 53K E AMDV
FEAPEZRAH GBI AT, SR T A OQIRAT o s IS E A KB (R R, T REAT T R G Bl i
MZEZSp M, DLvRAh 3R E AMDV RUEGUE L, /KSR IRIE R AMD B4
AR -

1.1 &5
1.1.1 #EHRE

(1) A A SO S HEAT SO 2R

(2) fEH 7 DU, 73508 PubMed. FPRYER: thSCHITI RS & (VIP). HE A
(CNKID A5 77 #fe P

(3) 7t PubMed F i, HFAHMAEZRAN “("mink"[Mesh] OR mink OR Mustela mac
rodon OR sea mink OR mink, sea OR mink, sea OR sea mink OR Mustela vison OR
American mink OR mink, American OR Mustela lutreola OR European mink OR mink,
European) AND ("Aleutian mink disease"[Mesh] OR disease, Aleutian mink OR mink di
sease, Aleutian OR Aleutian disease of mink)”; 7E VIP W SCHATIERFE, RGN
“FRAEEOCEETR . AKSEAIF B R 7 /E CNKI AT 78R, RS “ 38 K
ABTEH H 7o FE =S SCEHRZE T, A A aO R A A R ORI RN ) SR fe

(4) FA 2 B SCHR 5] 530S S\ Endnote X9 (version 9.3.1)

1.1.2 SINFNHEFR AR

(1) AR EBERFFRN SN 1981 FE 2017 F O KEBELE N AMDV FHHEZ %k
.

(2) LR, RS R 7T S H e aE 50 B H BH PR R A A R 9NN B I meta 7 BT $0dE 1
i,

(3) HEBR T AESATI 24 A & A 78 & B 4 AMDYV AT 15 00 72

(4) HERR 705 BEL R BRAS I 78 AN A O 7

(5) HERR T REAE/NT 30 BT 7122,
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1.1.3 ##E2E

VY 44 283k AH SR VI T2 N 53 53 0 NEEAS G B 98 TR AR RO F Il SR8 dls o P S B )
s BAEE, REEFEA, CEAERFD, MacRER AL IARKSESE, AMDV
FEHYESE 8, ASEE R R/ SR S, AR 772 K /K SR 8 & DL AN [RI AR 68 R 7K SR 2R
o AWTFBRRA IR I A LISRIDCE 25 8, MR ANR KRN
{8 F§ Microsoft Excel (version 16.33) #4404/ i « A1, A2 T V2 18 AMDV
K 7 1 . IR A9 FE WK (Counter immune electrophoresis, CIEP) H A% = 4
Stk HOE AT R R, BRI NI R 2 00 708 ) CIEP ¥EAE Jxt B 4H LSS ik HoAg 2
INERIERAYE . AT Tk CIEP VARSI EUR AT SR EIE git, DUV AN R 7
BN o .

.14 BREFS

¥ (Grading of Recommendations Assessment, Development, and Evaluation methods
(GRADE)) #3 i FIARHEXT 8 N B SC B BEAT B PRAGH > 240 gy N SCF ) o A Py 2%
BEAT R VP IRAESCRRBENE R, WL 05 1 70 2EUHR Tellrk, 246
ST REEFAY, SR NREHREE, MR AR R, &S YA B AN A
TR R 2R . R SRR IR RN 4 85 TR O T A,
2-3 X BRI T8 SO AETEWTFT,  0-1 70 T 70 € SOMR BT 7El 2> 1201,

1.1.5 Gt 5 4h

ARZERSHTARYE PRISMA 4 #r e radb 47108, ffi ] Stata 12 2K f4 (Stata Corp., College
Station, TX, ZEE) U, Gl L2 & IR THE T RZ AR KR AMDV HIEZ.
AT TR AR iy, BRI, SR BENL SN AR RS HEAT RN 5 5 I S AR R A . A A
A Pl Cochrane Q (73RN > Fl PAE) Gt &Gt 7 12 R IFAS A 58 18] o) S o 14
T IV ZH 73 4 A1 22 R 3R [R0VA 23 B 1 — 2D i 70 S o PR U AV A V8 £E R iR e KUK R 3R St
AR ARG R 2 B dl: X (“PRIbMbIX " oS M), RAEAE (Y2010 /17 HAZS
A, Rl (C“PCRPUANZ A, Fls (“4hif” H NS4, Mal CHErE” Hh

XTI FCREAT T BUSYE A, USRS AR e . e =F &, Egger fie 2 5Y
AMERE A ZE A5 3 B 1R R 3 D ey i3 A T A B 128

1248
1.2.1 PANHIBFR
T FIAK RS, DA EEEE ARG R B 1298 FA RE N AMDV YL S,
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ﬁJ
A,

s B

AR H I 2019 52 6 . 45 RAKAICES, A
23 AR BRI (2 803 7)),

HAx 9 ROVIRBEERTFT (0

ili i CNKI## % 3 WA AFAERR il Bf #E 3  & B ilfi i PubMed ¥ % 3
328 WO 282 RO 198 f 3 490 F¥ X R
v
LA A 1298 B3 e P fiiER 402 WE BB
v
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5 BLF R PR SR ER 30 8 30t
EE1: 13

A 4

W5k 75 RS S A2 30 A 7

v

R4 A 45 WA

& 1.1 XEkie R 5iEF T

v
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RE 5 ABKA 168
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Fig.1.1 Flow diagram of the literature search and selection process
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1.2.2 BEESHMERME S

HME T R T E N AMDV FLEARBEE R A (B 1.2). #7828 R B HER S (2
= 31503.45; P <0.001; P =99.9%), ffiHEENNEACARIERN AMDV EFHMER N
55.3% (95%CI149-62), ¥AE XK & & I HE IR 1-1.

Study %
D ES (95% CI) Weight
Han et al. (1984) > : 0.19(0.16,0.22) 225
Wu et al. (1984) . | 0.22(0.20,0.24) 226
Wang et al. (1984) —:0— 0.60 (0.42,0.78) 1.96
Lai et al. (1985) . \ 0.11(0.09, 0.12) 226
Chen et al. (1985) —— 0.54(0.48, 0.60) 222
Guan et al. (1985) : - 0.71(0.67,0.74) 225
Guan etal. (1986) . | 0.22(021,023) 226
Li et al. (1986) : . 0.81(0.79, 0.83) 226
Guo et al. (1986) -, 0.48(0.43,0.52) 224
Zhang etal. (1987) | —— 0.79 (0.69, 0.90) 215
Guan et al. (1987) * 0.56 (0.53, 0.59) 225
Wang (1987) | - 0.67(0.65, 0.69) 226
‘Wu and Nie (1988) : —— 0.71 (0.62, 0.80) 218
Zhan et al. (1989) L 0.55(0.53,0.57) 2.26
Wang (1989) - | 0.34(0.32,037) 226
Song (1989) * 0.5 (0.52,0.58) 225
Wauetal. (1990) | . 0.74(0.73,0.75) 226
Wang et al. (1991) - : 0.42(0.39, 0.44) 225
Sun and Li (1991) . \ 0.11(0.10,0.12) 2.26
‘Wang (1991) ] . 0.70 (0.69, 0.71) 226
Ding et al. (2003) -> : 0.27(0.22,0.31) 2.24
Ma (2005) | —— 0.66 (0.58, 0.74) 2.19
Xue and Guo (2006) . : 0.07 (0.06, 0.09) 226
Zhu and Wang (2006) —0|— 0.51 (0.4, 0.59) 220
Zeng et al. (2007) —— 0.63 (0.49, 0.76) 2.07
Chen et al. (2009) : - 0.80 (0.76, 0.85) 2.24
Wang (2014) ] - 0.81(0.77, 0.85) 225
Zhang (2014) : - 0.74.(0.68, 0.80) 222
Yaoetal. (2014) | —— 0.76 (0.64, 0.88) 2.10
Shao et al. (2014) I L 0.71(0.70, 0.73) 2.26
Wang et al. (2014) : ——  054(0.75,09) 217
Wan (2015) . | 0.36 (0.36, 0.36) 226
Li etal. (2015) : — 0.81(0.72, 0.90) 218
Huang (2015) | - 0.75 (0.71, 0.80) 2.24
Ge et al. (2016) - I 0.33(0.29, 0.36) 225
Han (2016) - : 0.28 (0.20, 0.35) 220
Ma et al. (2016) | - 0.66 (0.62, 0.69) 225
Chen (2016) : - 0.66 (0.62, 0.70) 225
Lietal. (2017) - | 0.32(0.27,0.36) 224
Renetal. (2017) ] - 0.82 (0.76, 0.88) 223
Liuetal. (2017) : - 0.67(0.65,0.70) 226
Lietal. (2017) — 0.46 (0.35, 0.57) 214
Sun et al. (2018) : . 0.78 (0.76, 0.80) 226
Liuetal. (2018) —— 0.56 (0.49, 0.63) 221
Sun (2018) [ 0.67(0.62,0.72) 224
Overall (I-squared = 99.9%, p = 0.000) Q 0.5 (0.49, 0.62) 100.00
NOTE: Weights are from random effects analysis :
T T T T T
0 2 4 6 8 1

1.2 BN+ AMDV FRMZEFRHE
IFEIMKERR S%ERFEXE, ERRTCEMR
Fig.1.2 Forest plot of AMDYV prevalence among studies conducted in China.
The length of the horizontal line represents the 95% confidence interval and the diamond represents the

summarized effect

20



FMRAR K 2 227 18 S — 1980-2017 F£FHE AMDV BEYAE LA meta 7347

7 1-1 FKE AMDV RRERAE XU E 8] 8 KBk
Tab.1-1 Association of different risk factors in the infection of AMDYV in China

L0 G o BEPEEL % (95%CI) St Meta [5/)1
» P-value 12 (%) P-value Coefficient (95%CI)

X =14 9 8554 3476 57.8% (41.1-74.5) 2086.13 P <0.001 99.6% 0.158 0.258(-0.104 to 0.621)
#b 20 110220 35413 61.3% (53.1-69.5) 12049.41 P <0.001 99.8% 0.091 0.295(-0.191 to 0.949)
R 17 49799 29962 57.9% (46.2-69.7) 11582.96 P <0.001 99.9% 0.137 0.260(-0.086 to 0.607)
i 1 275 192 69.8% (64.4-75.2) 0.00 - - 0.187 0.379(-0.191 to 0.949)
widk 2 3176 945 31.9% (12.7-51.1) 135.14 P<0.001 99.3%

KPR 2010 4F K LA 8 132230 49191 61.4% (43.6-79.3) 3565.00 P <0.001 99.8% 0.184 0.128 (-0.064 to 0.319)
J&
2010 422 #if 24 57303 26737 48.0% (37.0-60.5) 26080.29 P<0.001 99.9%

iy i ELISA 7 4434 3322 76.4% (70.7-82.0) 92.66 P <0.001 93.5% 0.008 0.414(0.115 t0 0.713)
CIEP 31 170569 70366 56.7% (48.2-65.2) 24021.19 P<0.001 99.9% 0.115 0.214(-0.048 to 0.477)
IAT 10 17746 4152 45.7% (37.1-54.2) 1114.79 P<0.001 99.2% 0.436 0.111(-0.174 to 0.397)
PCR 3 354 139 35.2% (4.5-65.9) 99.02 P<0.001 98.0%

R %3 16 7664 3364 44.0% (32.6-55.4) 1913.56 P <0.001 99.2% 0.121 0.137 (-0.039 t0 0.313)
(kR 10 9391 2476 30.3%(17.3-43.2) 4421.02 P<0.001 99.8%

5 i3k 15 14707 5975 46.9% (33.3-60.5) 4855.96 P <0.001 99.7% 0.687 0.037 (-0.149 t0 0.222)
U 12 5493 2414 43.2% (25.7-60.6) 2476.48 P<0.001 99.6%

san 45 192833 77870 55.3% (48.5-62.0) 31503.45 P<0.001 99.9%

Cl: EfFXI);

Hdb: BT, EHARAIL T

Hedb: v, AR

Padb: T = ANk

IR IR, TLI%, WHLA L,

M AR

CIEP: XIftfe ks ELISA: FBEIBCOe biatle; TAT: BAHEIRK:; PCR: FEMEHERN;
JREE: > 120 H 5 A <1240 H .

1.2.3 2FmE

T FE A B R R B A R B (B 1.3), KR A13T T Egger K56 J2 BY
wNE, LI K R s . Egger IRAE R IEIR P=0.041 (P<0.05) (R 1-2), M
e R BYANESE RIS (BHERA 0%) 5 R EMmaHER (K
1.4), BEMERNMPN B FAFAE R EARR
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Funnel plot with pseudo 95% confidence limits

Symmetry line of included studics

o4 . eA s e e e 02 o i ——
° ‘ ) [ ] A ® ° 95% confidence limit intervals
° L o/ \Q [ e % ® Included studies
&+ e/ |\ e ¢ S e &
: .// \ o ©
/ V% o °
_ 3 [ ] // \\ [ ] °
s / \ L ®e
¢ [ ]
G | // [ ] \\
< / \ °
/ \ [ ]
/ \
© | / \
< / \
/ \
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theta, filled

1.3 BB 5% ERXERRIERE L RMmE

Fig.1.3 Funnel plot with pseudo 95% confidence limits intervals for the examination of publication bias

Filled funnel plot with pseudo 95% confidence limits

s.e. of: theta, filled

L4 HHRZRRENEIERE
Fig.1.4 Funnel plot with trim and fill analysis of the publication bias

F< 1-2 Egger B9 % RGN
Tab.1-2 Egger’s test for publication bias

Std_Eff Coef. Std.Err. t P> |t 95% Conf. Interval
slope 0.348 0.331 10.50 0.000 0.281-0.415
bias 10.130 4.797 2.11 0.041 0.455-19.803
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1.2.4 SR

AT RN IR A AT 7 BB (B 1.5), — RN — TR se, et
ITEBF A I MG TS RSB Re 23— I A B . RERW, 5IFENERES
FFET g REA—3, IR R M )2k R g vl 5,

| Lower CI Limit O Estimate | Upper CI Limit

ey

We SF

Han et al. (1984 ‘

Wa et al. (1084 | 8 f
Wang et al. (1984 |

Lai et al. (1985 |
Chen ctal. (1985 I
Guan et al. (1985 |
Guan et al. (1986 |

Lietal. (1986,

g
O

. ‘ O
Zhang ctal. (1987 .

Guagn vst al. (198 ‘ o |

an;

Wu and Nl% 988’ || 8

Zhan vsl al. (1989

Wang et al. |
Sun and Li (1991 |-

Yao etal. (20
Shao et al. (20
Wang et al. (20
Wan (20

~ Wan
Lietal. (20
Huang (20
Ge et al. (20
Han (20
Ma et al. (20
_Chen (20
Lietal (20
Ren et al. (20
Liu et al. (20
Lietal. (20
Sun et al. (20
Liu et al. (20
Sun (20

2
Nep
EsD
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O
) @)

15 SRS
— R —BiERE, ERMREABNNRBEERESH, EIER—ARNSHEROFM
Fig.1.5 Sensitivity analysis
After removing one study at a time, the remaining studies were re-combined using a random-effects model to

verify the impact of a single study on the overall results
1.2.5 EM7k3E AMDV 2 ARPAMEE

Xt 45 WU FC 1) 192833 A MEARIEATZEZ M, 25 3R : 1981-2017 4E[H], 1 [E AMDV

RIFHPE 2N 55.3% (95% CI148.5-62.0) (£ 1-1). 1981-2009 4 [a] ] AMDYV PH{:ZE N 48.0%

(95%CI137.0-60.5), 1] 2010-2017 A AIFHMER EF+-2 61.4% (95%CI143.6-79.3) (£ 1-
1)

1.2.6 EA#X K&K AMDV fHEZE

AR BETHEE N AMDV [BHYER I AitE . SR, A r-+aEd, ERN
IKFBIFREIG A (K 1.6) (£ 1-3). HFitk, KZE AMD i 570 8ikE A # A Hp 78 b E 4R

FRAIZRAb DX o BRAEPAN 1 RS Fe A, ARAbHIX AMD B R 55, N 61.3% (95%CI 53.1-
23



FMRARA K 2 227 18 ST B— 1980-2017 £ E AMDV BEYAE LA meta 7347

69.5). PRGN HIX AMDV FHYEZR R, DI NIFEAR A8 s 3 E 13 4
Bo BIEER, AR, LT REITE K AMDV IR 5N 56% (95%C142.6-69.5).
57.7% (95%C143.9-71.5) 1 56% (95% C134.7-77.3); {H1L 74 BRii 5 2 HIG X AMDV
FEPEZR 20518 10.8% (95%CI19.4-12.3). 22.1% (95%C120.3-23.9) F141.7% (95%CI39.0-
44.5), IR TAEEHEMER. B EREmsr, S, Wb, dbat. Bifg. @i, LIRATA R
G2 AMDV AT OLINBON 5.

i 10.8% (95% C19.4-12.3)

\ BTG 22.1% (95% C120.3-23.9) —
BRI 56.0% (95% CI 34,7-77.3)

TR ALT% (95% C1 39-44.5) HHk 73.9% (95% C164.8-83.1)

1L 57.7% (95% C143.9-71.5)

b 67.8% (95% CI 63.5-72.0)

[k 62.8% (95% CI 50.5-75.1)
11 % 56.0% (95% Cl 42.6-69.5)
TH 69.8% (95% CI 64.4-75.2)
{37 96.0% (95% CI 94.1-97.8)
3 53.9% (95% C1 47.8-59.9)

H{L 54.9% (95% CI 56.8)

7

. 80% = /
B 80%-60% ' i
B 60% ~40% \ ¥ . \
= 40% ~20%
I <20% )
[ Date Deficient ) AL

Q0P

| '
»

1.6 FKEKIBH AMDV B MHIFNR
Fig 1.6 Map of AMDYV infection in mink in China
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F1-3 REZSEHAMDVAHAMR

Tab.1-3 Estimated AMDYV combined prevalence in various provinces in China

Province No. Region No. tested No. positive % Prevalence % (95%CI)
studies

Heilongjiang 5 Northeastern China 64636 19144 56.0 34.7-71.3
Jilin 5 Northeastern China 8684 5887 73.9 64.8-83.1
Liaoning 9 Northeastern China 36900 10382 577 43.9-71.5
Hebei 7 Northern China 6363 2977 62.8 50.5-75.1
Ningxia 1 Northwestern China 1239 517 41.7 39.0-44.5
Beijing 1 Northern China 459 311 67.8 63.5-72.0
Shanxi 1 Northern China 1732 188 10.8 9.4-12.3
Shanghai 1 Eastern China 260 140 539 47.8-59.9
Shandong 12 Eastern China 46373 27901 56.0 42.6-69.5
Zhejiang 2 Eastern China 2721 1494 54.9 53.0-56.8
Jiangsu 1 Eastern China 445 427 96.0 94.1-97.8
Shaanxi 1 Northwestern China 1937 428 22.1 20.3-23.9
Henan 1 Central China 275 192 69.8 64.4-75.2

1.2.7 ETARERN A AMDV PHMZ

CIEP 7% H A {12 R E KSR AMDV 1) EZEF B A% E A o R ZH0 A (n
=31) fi ] CIEP (56.7%, 95%C148.2-65.2), f 10 Tjiff F| 1AT (45.7%, 95%CI137.1-54.2),
7 Wikt 7248 A ELISA (76.4%, 95%C170.7-82.0), 3 Tl 52f# i} PCR (35.2%, 95%CI4.5-
65.9) (& 1-1),

1.2.8 ETAEFEH AMDV PRPEZR

FEAERS LA, BRI AP E KT B g ONT—2) FIEUE CRT 805
F—%). ZWHILIAT T 26 WFFT, £ 17055 MEEAR. 450 R, 44EFK AMDV [
PEZE 30.3% (95%C117.3-43.2), HUFSRMFHMEZR SIL 44.0% (95%C132.6-55.4). %)
SHI) AMDV BHERAC T BUFESE (GR 1-1.

1.2.9 ETAEMAE AMDV [RMER

PERINEZH A, HEPESE ) AMDYV FHTEZR N 43.2% (95%C125.7-60.6), WA T-MELESRIT
AMDV FHMEZ (46.9%, 95%CI33.3-60.5) (£ 1-1),

1.2.10 clElY3I ot
H TN R B ERRRME (12=99.9%), BT 7 oBES# LAt — S
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E SRR . A5 R, KR 4E (P=0.010) A]AEAS S 5P ) E2ERIE (P<0.05)
(% 1-1).,

1.3 718

AMD H AMDV &L 5[, fEaBRKIAFREN F mEEPERZ —. AMDV 5]ji2K
SB MRS YL, SEUNESFAE . WA RBEARI0. 4hE5R Y AMDYV gk 2t
()5 P 28 T SO, VRN T ff AMD [FRAT IR B T /K38 R HoAh 2 B3I T AMD
A ST it ) ) o 24

AT T B meta 73BTk AMD 7E R S AR FE YRS . BE LI T 1981-2009 4
+52010-2017 A3 E/K SR AMDV GG O BFFLE5 SRR W], AMDV [FH M2 A 1981-
2009 4 48.0% HENE] 2010-2017 £EHT 61.4%, RKUIBHAE R WAIHERE, AMDV RGN
BLIE R IR, BBHIRE RS AMDV AT 7 AR BEoRP K . EHFEEN, AMDV
YIS LIRS R : FEFHEE, FRFEIH AMDV YR AE 5% 2 90% 2 8132, AMDV #£
S5 KSR BAPEZRAE 3% & 60% 2 [A], FEWRE AMDV 23 1t 73 A H G 25
[28]

N AMDV 24 5 L X 22 FEE ) 25 [R] 70 AT ALe ASHIEFU0 B NI 40 4R 1) 13 N
[t AMDV JATIBOLFATIR AN, FEa S0 192833 A, IXREEFEAR 32 2k H AR 2R L
X, HAhdh X oA b U3, Braedq 1 REWF 74, ARIEHX AMD B4R s, BERZR
JEHh X AMD WRAT G HOUR T LB AL, A2JbH X AMD [FFHMHER A 57.8% (95%CI 41.1-
74.5). PHALHLIX A PR BAR (31.9%; 95%CI 12.7-51.1). IXFlALEI 2] oA v 944 T
IKESAFIE MV 25 AL, AFHLX SR PAR SR AR A H . KSR RS . FRHH
FOR . IKSEMAERKHBLLL A AMD (Il B R R I ILRIEH R & 33 7 EHN AMDV
FEVER 22 5. (Had, NOEEN AR —S5 5L, ORI E A0 vE 0t X 645 5C T AMDV
FH 28 A F2 R A — DU S AE B X, P T 56 7E PE AL 38, FEA &40 il 275 F13176),
DRIt RS2 VG U H R AETRIE v b X D AT A BT 0 Hi [X 7] i
T2 22 5 o

2RI RRETLAN G2 FRE TR 50 KA, IR % BN f = & ey T e A 1),
BWWAHLEREKY, IR LT HEBERITEN AMDV [HYER S BRK KA. HAb
B R4 KFB BIFFE AT RESR H X JLANE 4y, AMD FEIX 824 477 IR AT R 2 1 e b [X
R GL R BAT ORS00, 8Tk, AR /KSR IR0 = O X St AMD i il %8
HilFE i, DAFEAKE N AMDYV 2 AR B2

EREHEAT, AMDV KR M EE S (22.1%-96% ). WL, BRpgmTE4
(¥ AMDV FHPEZAR T2 E MR, LR ZHE AMD YR RE . S, ANE)
WEFLH, W AGK A M R TR, DRI RS B A X Be 25 B FE L VE . BRPEA T
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WF 9 b A ARG 5 ¥ TAT; EA SR AT A e sy, Iiee ok B 4h50 . Xt
DA 25 1] e S 350 DAVEE O At X S B X LS AMDV BHPESR . 4D4E5R ) AMD FHERAK T
SR BRI, FRATERWAELISH 7 3 Z I REAT AMDYV KLill, ¥ uk BHPE K SRS,

AR T R /K SR (P I R L3R B, EVESR Y AMDYV BH 1 Zam i T EVESH . TR0,
PR MEE SR T 5 22 HOME SRRy, S50 AMDV L3845 2 JMEMESE . SR, AMD HIBH
PERIEVER A B2 . i, G0ZEHE— P RmATw S R 2 Y, g
AT ANREE, DA AR E 4t .

IAT 1 CIEP J& /K FAFFE37 0 5037 Gy NRIRIE e, 358002 43 5 Az RV T i
Y IAT, PN IAT 5T, SR, BT IAT B4k 2, SO LA B 0 45
Fh e 77 20T e S BT e X 804 1 AMD B Al TH = AR w224, Rk, FESeHb(X
[f) AMDV BH R AT HEMRAL T . W4, IAT CiZ#igh CIEP FIH e kBRI, CIEP A
A B R R R U, & AMDYV Rl i) “ 38 Sprdl” U301, 7835 @ I pr A R RE A R
KZHCKH CIEP 5L IAT, 1M 53— &80 0 7848 F BE 80U ) ELISA AT PCR #-Afi AMDV [FH
PEZR, Julal 25 RR B, B i PR £ kIR Z >k B ELISA 41, BRI 72 mT fe 2
T BRI 25 R A A 2 1 AR PR 3R, S8 e R R e M AR U T VR SR I 1)
AMDV ] ReH B Bl

KT AP — SRR . 5, @ UM A 8 MeSH terms #4748 %, LA
WAE G 5E IS PE R R T 5 AMID AH G AT 95, (BT AT Rt e 2 28 5 4 (1) S0 &5 FLIR
BT HLEif T AR =R, I NIFEARE T RE S EUNMEAR MR B, A 5T AT Be G
SRR G X B AMDYV BHIER; 5=, BR TR, FRERSRIE . — T RE 2
IAN B T AR WA 4E R S T BEHLAhAE; 2500, Wanl'0 MUEE A RSRAE BT
MEEARMEE R, MRRSEAREER: FHh, HiESREC GBS CFEA R R
FIHANE F A CE ;s e, LA B IR R RATR R A Rl il 77 vk
). XL A RIS EE I G R 3R, SR B B EAE A 2, AT A 7 o
IR RATE

1.4 INEK

(1) FEIT 40 5[] AMDV [FFHPEZR 2 FFHES; AMDV FHPEZRAEA X 741 A3,
HrP R AbHBIX AMD FH 4 SR 6

(2) fdf F iUt o R e 1 AR N 7 VA B T8 L3R 1) AMDV.

(3) %55 & Z BEAT AMDV A F UK BH P58 1T PR KSR #E AMDYV 42
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HMARML R AR 2 S 5w JRE AR ALHR 2y M X K SRBA B R URAT 15 DL T AT

FTE RERIIT S HXKSEFERFRRITELAE

HT meta 2 TE5H, 1981-2017 4F[A] AMD 7EFE H 2 H#IX 2R 04, HARJLHX
AMD AT A b At X BN T2 8 e —20 T R E 2R AL EB 40 Hu X AMD AT BUIR,
il e Bl IR VRt e, [RIE A e SRR ik prik B K38, T 2019 4F 8-11 H RH CIEP
TR E R AL 4 HL X KSR AMD AT 1B kAT R A .

2.1 Mt
2.1.1 #8
2.1.1.1 IR

2019 4F 8-11 A X B IT A i A By 1 X KSRk AT iy . A Vil A 3R 42 /K SR
FE 4095 s HrP Ak 210 4y, BRIT4y 3885 1y MEME 537 £y, MEME 3558 iy — % LA
W 2190 £, 1 % K& KT 1% 1905 435 570 U E T B 2=, 3525 hUEETHKEE; RIGLm
MESH 3885 1y, FEEKE EESE 210 17
2.1.1.2 iR 3K 57

A5G BT AR LR 2-1,

+x2-1 FERAFIEKR

Tab.2-1 Main reagents and sources

%l AL

AMDV $iJi R YA IR A 7

P BE A 1L 77 I = R

R b BIOFROXX

DNA Marker DL2000 TAKARA

Marker DL15000 TAKARA

Ex Taq Ff§ TAKARA

A eI LA

50xTAE 65 S E A HAR A PR A 7
L35 973 B 4= 5 PR 4H S A7) & OMEGA

2.1.1.3 i3 {88

A TR0 i FASCRS IR 2-2:
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*®2-2 BRNERE

Tab.2-2 Commonly used equipment

BE RS CRIIE

i TAES T BT AR R A PR
LA S EIROK R Zealway

I B K ST H KA Tanon

TR VA R A AL Thermo

212 /&%

2.1.2.1 CIEP ;£#M7K 3R 5E AMDV kPR R

(1) FEACREE: DRI IMVERT KSR AT ARSI 43 25 35

HAREE AT : #ERIEHEIE T, RIET 75% R h i RiiE 8. & KSR ER
EEFRIR M 500 pL, BSOE RCFERMER, BT =RAFE 20 )5, 4000 rpm 550, WREML
i, HAAT-80°C, %H.
(2) XA H Yk (CIEP)

O & AR HFE AL B S B, VR 22N pH 8.6 ML EL %27
MR, RIEEN 2.5 mm, WRE N 1%,

@ THL: FpBifadAdtfs, FIATFLERHT sosont B BEAHSE R /NLES, BBk L LN
R INE, mEHIK.

@ bt —FLIA AMDV [HYERUS, 5 —fLINAR ks AMDV Hidk, bikeE N 5-10
115

@ W DB RS UK SR TE, RS AE F UK 7 o o

® HUK: KPUSEBE L AN, PURTRE L EARE, R BREELE 220 V ZRAT
VAT HL YK R],  — R FRIKIST[A] S 30-90 min.

© ZERFIW: BHIKG NG, PuRFLS ME L B H I TR, T W 9 BR
Ay B

2.1.2.2 RS

N SAS 9.1 Giit 2 M f4-%t AMDV PR 5REFRER (xDD. A (x2). K=
T3 R (x4 REFER (x5) WRRIBITHE =0T, P<0.05 € CNEEER

2248
22.1 ANEHX AMD RITIER

FH 4095 iy ML FEATH T AMDYV BRI Fe b 1917 43 AR L5 = Fr I 48 2R 9 BR
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JEGLER 46.81% (95%CI 30.7-33.1); FHME LEKEH AMDV IMLIEHUARFHEZRN 40.48%
(95%C123.6-34.0), HIRITAMEJLILER AMDV FHYEZR A 10.00% (95%CI16.2-11.9),
Te LA XU 1 T 425 EL Y AMDV BHER A 50.95% (95%CI 32.5-35.0). A[FIHLX 2 7] 2
FEE (P=0.000) (£ 2-3):

& 2-3 INEHBX[E] AMDV PR RA X FR

Tab.2-3 Relations between AMDYV infection and regions in mink

ST I 95% B 15 X N
X IS /O FtEx P OR{E 95%E[FIXIA
A ]
IR LKA 210 85 40.48%  23.6-34.0 0.000 0.107  0.075-0.151
HoOpITAAME JLILEE 360 36 10.00%  6.2-11.9 S

BT AR 3525 1796  50.95%  32.5-35.0 0.000 0.655  0.493-0.869
Mt 4095 1917 46.81%  30.7-33.1

2.2.2 AEIMEERI AMD RITIBER

XA FEIPER K FE#EAT T AMDV BRIESRRI (R 2-4). HAHEM/KIE R ATESR Ny
47.86% (95%C129.1-35.6), HEMEKSAMIFHHERA 46.66% (95%C130.5-33.1), 3 Z[[ %
FAEZE (P=0.630):

£ 2-4 M35 AMDV PR X FE
Tab.2-4 Relations between AMDYV infection and gender in mink

PRl S PHIEEC BHMER 95%E(EXE  PMH OR{H  95%E(EIXIA

Tt 537 257 47.86%  29.1-35.6 0.630 0.953  0.795-1.143
B 3558 1660 46.66%  30.5-33.1 e =1
Mt 4095 1917 46.81%  30.7-33.1

2.2.3 ANE&@mFH AMD SRITIER

KA E R KSEHEAT AMDV FHYEZRAGI (R 2-5). Hirp R REGEMNHESE i) BH 14 2
47.16% (95%CI130.8-33.3), 3£ [H % EHEIFMH MR 40.48% (95%C123.6-34.0), —FHaER
AEE (P=0.059),

% 2-5 @5 AMDV HiklEM R XL R
Tab.2-5 The relationship between species and AMDYV antibody positive rate

s B PHMEE BHPER 95%E(EXIE P OR{H  95%ESIXI[A
KRGLEMNHE 3885 1832 47.16%  30.8-33.3 0.059 1.312  0.989-1.741
EEEEE 210 85 40.48%  23.6-34.0 2%

St 4095 1917  46.81%  30.7-33.1
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2.2.4 RNEEH AMD RITIER

AR FH TR FH I 4095 HOKFEH, /N 1 S 1IK3E AMDV BN 36.94% (95%CI
25.4-28.6), KT%ET 1 ZHI/KIE AMDV [HHERA 58.16% (95%CI 35.2-38.5), ASFELEH#
(R RE PR 2 R W (P=0.000) (3 2-6).

£ 2-6 5 AMDV HiiAPEM RN X FR
Tab.2-6 Relations between AMDYV infection and age in mink

e A PR FAMER 9% EEIXIE PE ORME 95%E(HIX[A]
<lyear 2190 809 36.94%  25.4-28.6 5%

>1year 1905 1108  58.16%  35.2-38.5 0.000 0.421  0.372-0.487
S8 4095 1917  46.81%  30.7-33.1

2.2.5 AEZEH AMD RITIER

SR 2019 4 8 H (BEZE) 12019 4E 11 H (k) REEKSEMEHIT AMDV
W, HpEFEEMEZR AN 21.23% (95%CI 14.7-20.4), FKEEFHHEZ A 50.95% (95%CI 32.5-

35.0), ARIZEW[ZEEREZE (P=0.000) (£ 2-7),
+£2-7 =5 AMDV [HE R Z [BHIX R

Tab.2-7 Relations between AMDYV infection and seasons in mink

= MEC IR BHMEER 95%EEXE PH ORME  95%E(EIX[H]
S 570 121 21.23%  14.7-20.4 S
= 3525 1796 50.95%  32.5-35.0 0.000 0.259  0.210-0.320
Mt 4095 1917 46.81%

2.3 1Wig

JKFERT BR B 2 1 AMDYV JEG% 5| A — G B A Vs, B4t SRk SRR IR 4T
W2 HAT, TR T KSR KRN, AMDV B GLE FOAKSEA S S8, H 5
SRR ENE A AL S AL 044 1951 ORSAAI S SRR Y AMDV & LS 32, Ak
T, JRAOR, RBEE AR SRR SRS AR LN H NS TURL T H A E R
R, EREEENUR, AMDV JRA[IERGLSERE . M. . /NE DA EFAERSERL, Li 5T 2009
T UAEE N AIE N KIL T AMDV [ E 0460, FL A OB PR AR K SH IR 58 P (19 I
ORI T AMDV HitiA R 5 AMD SEEURRAERS 1471, AMDV W EEHKHT ) 58, w3 E
FERR BRI S B 110 ARV DA R HE M) S 0 B AL R 25 4 R B KSR
fEFEE Y, AMDV RI7ESE T H3E. JR/KE R AT B AR T R R R e kBT,
Prieto 25 \3E37H FIZK M HIRELE] T AMDV [ DNA, F£HEMEHERELIEY AMDV £
AR 2 —101, AMDV |72 (AL & I8 2 TR PR B2 52 1 5 S AR K SR IR 5 3 v 3 0l
FAAE B Gl Bzl . H HT G JGETRHZ0E A 2Bk i
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WET 1956 F@# T HE—NBEIMEFRY, FENESNE T KBS R SYET
N LZHES, DR, Bl Y FR st B 5 I 23k O (0 B R st N IR0, Har, RESERAE
PRI 3200 5, SUFAGE AT M. BT IR E R SEREAH R AMD JERRVERI, DR
ARG B U, AR @ CIEP ik, oilx R E HE WA L KE. BRITAMEIL
LA BT A 0 ELE 4095 WHKSEHEAT AMD HISATR A 28R A IARILEE /i
X ] AMDV SAKBHTE RN 46.81% (95%C10.307-0.331), ANEIMMX 2 AIFELEZERE (P
0.000). HARWELRICT 2 E AMDV SR HEZ 55.3% (95%C10.485-0.620) B9, {H
EREOURIAAR R, A KBEFRIEK, HiEm®] AMDV L3R RIEN. 248
BONTERER, KEMFERAREZN AMDV HYERGFER . XTFEWH, B5
KSR 2 REZNIN S IRIIEE, 4Dt —ik CIEP IR E 5, THAFMIKSRL 5 NI
PR ARG, R BER S R A il miEEemE G, A2 RKSE
23| AMDV JEGL ) JLEIE 0, 1 S]] R Ik g SR PR R 7K SE R 7 12E N 950 R0 34,
CAFES T AMDV (& 495 . [RUtl, RREFEAT PR e IR B BRI A, AT ReA B TR
W%tk AMDVB,

ARG TR E AR AL /3 Hu X AMDV AT 1B GUAT T ImAT W 2= R 2, v AMDV A
KeBida Tt R B f) e Se dE RO SR, TR T E AL R AMDV SUiERIMEKER, A SRR
5 (R UK 13E 4T B3 58 Fe it .

2.4 INGE

(1) FIH CIEP X} 3 5 A 7o S8 B VT8 e L LA B e T8 45 0 L 103 49 /K 5
Y AMDV YL ST IR, SRR A 46.81%.

(2) AR T REW], AFRIUKSEFRER 2 [0 AMDV FHHER IR %5, FIHK
SHAERS AR AL HL X AMDV a8 G 8 7 XU R 25
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F=F AMDV-DLI125 s&E MK SASNE M B % 4HAERY ADE #1
BRI IRE A2

AT 0T 7R K I E AMDV JEGUE AP0, SR H TG R TR A AR B R 4T
PR R 5% ( Antibody-dependent enhancement, ADE) RN, Z4A &4 2590 M3k
e, MEAFEKFFREN KE. ADE Bl S ey @ 5 HEh At sk E H -G

(IgG) i, BlPUE-PURE Y, HiEd s i Foy 2B FEENERAR, SFHE
I 240 JH0, A SR 3 N ) 25 2 20 491, 7 AMDYV Gk SR I FE HIRMFAE R Y ADE RN,
SEIR 7K SR AR PN AT A i 381 v 7K P B0 B AR iy D MR A (143000, SR, IR A B AT ADE
BUH IR — A, 724 B S KR R PUA R Ay AR AP EFUAR, BB R G A A
1) AMDV, Jifinlifik — R2%ig1238 5% AMDV [y, [AmsAK L T ERESER
RIS AR MAET: . HET, A% AMDV 4L #2911 ADE HLG AR EIR . v 7 22 fidkH
AMDV EYLEF N, 3% AMDV LRV PR HIIUIR, ABFFE T AMDV J&40K
SHAN A ML AR AZ 40 i) ADE HLEMASMIT A, iR ZR AMDV 4L R () ADE &40 22
JE Al o

3.1 MRAE
3.1.1 #1)
3.1.1.1 XI5

BIKIRT 2019 4 8-11 AT SR IR LR L s MR e SRR3R Y, J@ 1 CIEP
AT YIRS, LA PCRIEE T AMDV BIPEREMEKSE 52 R, #3080 T 12 Hig H.
ERORI REF I (3R 3-1).

% 3-1 CIEP [Af47K 38R0 PCR LR
Tab.3-1 PCR test results of CIEP negative mink

X ol pRPR BH BH P4 FAvES  FRPEE
R TR A S PCR 40 31 9 77.50%
PEORVLAE M TR Ll PCR 60 17 43 28.33%
Mt 100 48 52 48.00%

3.1.1.2 ik 3& 377
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% 3-2 EBWRKIR
Tab.3-2 Main reagents and sources

IR AEHS S

PRy LG = e = FH 25 A PR 2 )

B SES % b BUEER ST 25 A BR 22 7]

JH B AAHURER ML U BUHEDR ST 25 AT BR 23 7]

EF AR RIS % E e YRR A 7] Virbac

HRP Fric i b 1gG

FITC #ric il £ 405 1gG
PBMC 43 &% SepMate™-50
RELLH L 4> B ¥ Ficoll Paque PLUS
CD11b Bk 73 117 &

8E i

TEER 3 A

P/ CD11b ZkHiiE (APC)
N B LN ) B A A 35 7
Ji& 4= 1L i

Y1 Hf s 77 5L RPMI 1640

AR EER

FMEEEE (BSA)

Trizol

RNA FEHGRF &

LR AR AT

B AR~ 7]

STEMCELL Technologies

GE Healthcare Life Sciences

KN (Miltenyi Biotec) “E¥RHE A F]
FKJfE (Miltenyi Biotec) AEWIEIF A F]
FRIE (Miltenyi Biotec) A /A H]
BD Pharmingen™

KA

Gibco

Gibco

KB & A EVEARAGRAF

75 [E Biofroxx

Ambion

Axygen

3.1.1.3 i1 1% &

*3-3 BRNEEEE

Tab.3-3 Commonly used equipment

& I

KPR B Lo AL THERMO

ARG TP TE L SBARA RA T
e N AT K57 8 [ Pk Leica {X 3 FRA F]
P e R TR TEE Dk R Leica XA PRA A
kel BD

CO, e 41 i 335 77 6 (Hera cell 240i) THERMO

PCR 1X 5 [H jena
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3.12 /&
3.1.2.1 AMD PRk 3BT i%

X} CIEP Jiiiide Ay I PE 7K SR MIEFE AR, de O 100 R /KSR A MR LS, L AMDV
SN, B Oie ZM4¥ ) AMDV %€ 514 (HEWRE EEEMA T &R, F
3-4) 4T PCR ¥, BARTTEWT:

(1) Mg R GRAFIED.

LB % 2,

(2) REHEEUR N (PCR).

PCR KWK Z N 25 uL, W3 3-5:
% 3-4PCREES|Y
Tab.3-4 Identification primers

R Ji T bl
AMDV-JD-U 5°-3° CTTGTCACGCTACTAGAATGGT
AMDV-JD-D 5°-3’ AGCTTAAGGTTAGTTTACATGGTTTACT

*3-5PCREENR
Tab.3-5 Identification PCR system

Hor HE (b
KK 10.5
DNA Hi 1
Ei51 0.5
EEY 0.5
Premix Taq 12.5
SRR 25

3.1.2.2 7K3BSNE MR R B A ARBaR 7 = a1k

(1) 7KSBAMNE ML/ %400 (Peripheral blood mononuclear cell, PBMC) 4 & .

6 Hib/K5R, WIPVESS 30 uL £7 22 BRI

DA HS R LS R AT /0o IR I AL SE 7K S

2 mL PBS V¥ 20 s

PBS: Iy =1:4 (1 mLPBS+4 mL M), BT 50 mL .08 — IREREE

WP A7 22 Z LY Ficoll WUl T PBMCs 73 B5 4 PSS /NLIE NE IR, 570 BB

SR, TERCERIR IR (50 mL #) PBMCs 40 & & 7[yE A 14.5-15 mL Ficoll

iOF

® Ficoll: RN =1:1 (15mL 2B + 15 mL BRI ) o B 15 mL FRe M 5 25 B v
35
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NS EEH (T PBMCs 20 B8 W3 WO LEFRRRTE 042 2, I B 78— i
PBMCs 73 B 7 iE AR B 4, H 5 825 O E T BRI 0 ), KBS OALIE
ARIE T Re 4 AT A D 5
@ =i (20°C), 1000xg, FHifELR S, FEHEESH S, B0 10 min;
B0 RS, BEEGRENRA (BT NSRS, X 2R ERM PBMC 4112
A /DB 53 Ficoll ¥ AT LRI HY )
© H 10 5 &1 PBS ke b — DI AR 41 ;
TERIFIT G, 500xg, EiRE 0, $#4: 8 min;
@ 3 ki
@ HYIEST SmLPBS i (WG %%, HEPEREZAERARITEDIRS);
@3 500xg > 8 min;
HE 2 JOPER 11-13 (EBRIL/MRO, 7% BIGHIEH4R (PBMC) EET 1mL
LSRR B TR B A TS A L R R 2
© —HH MM TR eR IR, BT Lh, BL37°C T PBS REMEEH
RERARNGEELN N, TR TR, TEEWEE;
—#r S5IECT CD11b JUiRMIRIER 4 °C W E , BHATHEER /Y I%
(2) JKSBAMAE MRz R 2lik .
180 FH S e WG BR 3 10632 KSR AP 1T PBMC A 404 B A% 441 -
PBMC it#;
300xg B0 10 min, 584 % EiE;
A, & 1107 N4 90 pL buffer(VE = PR EF buffer FI4H A b TRIEIRZS s
1107 M40 AN 10 uL CD11b REEE;
RG] 4-8 °C 1 H 15 734,
1x107 NN 1-2 mL buffer, 300xg B> 10 min, "2 LI,
1x108 NI LA 500 uL buffer Fa CRAFET AT B AMECN 1x10%);
Wi BAERAEREME > B 2% s 3 mL buffer JH¥E 4> Bk
Yo A BRI T B AR, ANELEERE,
I mL AT, 3 3 I, BRIRA A AR R S5 BRI, Ao 4aisy B AE
5 U A
@ TN LT, BT @S 17
@) & &GN EAE 7
@) HFEZEB/AFET, WE, PR BEARC 408,
Y IRn i
(3D it 24 L A oy ) B A% 24 i i

CHCONCONONONCRCONONONG)
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W 1x10° FAZ M 300xg B0, F2 BiE,

BN 200 uL PBS H 240 ;

JIN 1 uL APC YEFRIEHIHT/NER CD11b ik, ZHEIFE 20 min;

300xg B0 5 min, F i

PBS HE4MMI, 300xg B> 5 min, 3 i

HEPR 2 KJG, UL 100 uL PBS 240, KA S m A B B R,
AT I A R A AW o

3.1.2.3 AMDV B #2eh ADE #EHASMAZIR I

M5 ADE T RGLFE 4 £, #9%8 AMDV-DL125 (SREERR) JE YL K 58 41 I 2A A% - v
41 [¥) ADE #RAMiF 7R ER
(1) AMDV-DLI125 fiE M FI5E
AMDV &Gt CrFK A J5 FEAS = AR 20 i A2, DR A FH S8 i S8 A A I 2 24 i
(Immunoperoxidase monolayer assay, IPMA) jll5’& AMDV-DL125 4/
O BKIHHRER CrFK 40, JH4)E, BB mnAN 96 FLANRES 7:ik +, &
FL 100 pL;
@ Ko BRI 10! FFUEET 10 (5 RPIM R, DARDPHEEEE, BR et T 96
Lt BESL 100 pL;
@ BT E T 31.8°C. 5% CO2 B FRM 1% 18-24 h;
@ FAMKIEREIS, AR, LA PBS W 100 uL. ¥E% 3 K5, H
T 3% XEKINTEK LIE, 4°C [E5E 6 h;
® KBBI/KLEE, F PBS ¥tk 3 %, AL 100 uL, AKX 1-3 min;
® HFLINA 100 uL % 5% IMi& ) PBS, 1 2h 5, PBS ik 3 X, 4L 100 uL,
HFK 1-3 min;
@ LI 50 uL 100 f5#5 B 1) AMDV BHE LG, 37°C 9 1 h;
FEBEFR B WAER, PBS BEEETFRR 3 UG, BEALIIA 4000 f5#5 81 HPR Frid
(K% 3i3H 1gG, 37°C 1 HE 1 h;
© PBS PEE TR 3 G, LM EERCE ) DAB &7 200 pL, 7EEEAL R
£ 5 min;
FEREM, ZEWKGER 3 )G, LI Harris-/7 AR K 200 pL;
1) B4t 2 min;
@ ZWKLEE 5 min J5, KIEIRRE TH B M T, #HIT0NE.
(2) ELISA £l AMDV FHM:IMLIE 1gG PR
© WA, LIRWERAELIMT TR 40 min KiE 5 LA 0.8%/K 1) PBS HikE

@O6® 0o e
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(FRELE 1:10), & 96 FLANMEE F#MH, 100 pL/fL, 4°C i &4,
@ & 1xPBST j& ¥ AR 1-3 min;
@ B S%MIETHR ) 37°C 5 H 2 h;
@ 1xPBST ¥tk 3 ¥k, HEK 1 min;
® AL R AR EL I — P CAMDYV FHPE I, FfEEE A 1:8. 1:16. 1:32. 1:64.
1:128. 1:256. 1:512. 1:1024. 1:2048. 1:5012 A 1:10024), 100 uL/fL, 37° CHEH 1
h;
® 1xPBST ¥tk 3 %, HFK 1min;
@ ALK RE L M BEAR — BT (HRP Anid R BiSE 1gG, FoREEEA 1:2000), 100 pL/
L, 37° CH®E 1 h;
1xPBST ¥4k 3 X, &K 1 min;
©@ #FFLIIA 100 uL OPD 43K, 37°C # 5 15 min;
LI 50 pL 20%FR R 2 1 B 15, A492 nm KPR o TS FH 1 135 5 B 4 i
THEROGEZ L (P/ND, HP/N<15BNYHTE, HP/AN>1510 <2.1 NA%E, 24 P/N
>2.1 AFAYE. K PN > 2.1 B B0 B R4 85 i 4 e A B E R B AR IR 35 A o
(3) HIEEEY (CIC) il
81 2R 2 BT L BN OV AN R BE PR I 5 AMDV-DLI2S 0% & 5 7= 2E 1)
RIEEEWEE, E KM S Dworak PUEE A Fi . FIFE A OD fH k25 % FEFE 4% OD 1B
B A i3 e e AR IS5 R . SR OD A i e (A 1 I35 R A5 U1 E o Je BB 264
(4) PrE-PUiEE S
IR EIR IR R LB, B &R AMDV BIPEILE G R4 AMDV g 5
AMDV-DL125 #RIRE IR A, 37°C i E 30 min AUESPUE-PURE 5.
(5) RGBT Ko
B WL RR Oy RIS ) A A B I N R B FR L eh, 595 2 h, FRAAZ4AMNGEE S, 352k
Be o, AT (0.1%IKRERRATHHEZR) 1 37°C Fifk PBS BREMPE4IIERE 3 1K,
DA 25 241 Jf 2 119 1R FR) IV AR U B 24
¥ LR g 4> AP 4L, AMDV-DL125PS 41 GREE4L) ¥ il AMDV BH 4 If i F1 AMDV-
DL125 JRE:IR & ; AMDV-DLI125NS 20 A REZH) s i AMDV [ 1fiLiE 1 AMDV-DL125
WERAT (8 3-6). BB ER ARSI TR, HE T4 74
HAEE S (5F PBS IRIESMIEHEE &) N, E 10 min J5, FHXERERS),
DS A 510 70 4 5 A 3 T b R IR B, BB AR 4 IR
I S AL sh P M Z A e A s 77 3L, 8597 12h, HT/E4kikse.
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#* 3-6 I 5reH
Tab.3-6 Test group

i NI
AMDV-DL125PS AMDV A4 IfiE+AMDV-DL125
AMDV-DL125NS AMDV A IiE+AMDV-DL125

(6) i B YL A LRI .
2 3-6 0 4L BT84 5% 12 h, BEAT TFA REGAS I G E L. — P SL I8 = {F
128 AMDV FHTEILIE, PN RREIR IR (FITC) trid Bl FEdisH 1gG:
O [E: FiRT, £ 4% L2 EHE (T PBS 1, pH7.4) FEELIHE 10 min, ik
(1] PBS WEic4if 3 1K
@ %t FH PBS (% 0.1-0.25% Triton X-100) §E & ££ 5 10 min, PBS BEVE4HMI 3 7K,
HEK 5 min;
@ HHAGRERE. HEH 5% BSA. 22.52 mg/mL HE K PBST (PBS + 0.1%
Tween 20) % & 4188 30 min; FI¥A T 1% BSA 1) PBST A AR HUIARLE 18 A =I5 0%
B 1h (8 4°C B E LR BIH AR, PBS Yeik4iiE 3 X, FHX Smin; =T,
FI#T 1% BSA ) U= iR 8 G B 401 1 hs 81 = 5T, UL PBS BEEHEHME 3 7K,
HFK 5 min;
@ 24 H0.1-1 ng/mLDAPI (ZHfEiZ4 ) M E 400 1 min, PBS IEBEAIMfE T
Je R TSR 4°C WG IRAT
(7) AR[FIR 8] A ) AMDV-DL125 $2 U150l .
FREL 3.1.2.3 il M R R # R DNA (7L 3.1.2.2), i A Siz6 == Fy 2 (1)
AMDV 2% 52 AT vk, KR SR aaHE DL
(8) AN[EIFE] A ) AMDV-DL125 VP2 mRNA ik & .
FEHL 3.1.2.3 A4S RNA, LL GAPDH NE IR, FlllAs A H 8] 5{ AMDV-DL125
(1] VP2 B[R RIA &
(9) ADE #H <3 PR K 40 e BRI - (R A i
f§iH qRT-PCR &I R4 40 1 1) ADE FHCKE A, LL GAPDH A& KK, TR
PR R SR S EPUR-PUAE S I ADE McE R EREE, LUE—DRIE
AMDV-DL125 Bk 5A A~ & 1L AR BA% - g 40 B A S MTE TR R A Sl 7 B ) o AN 2 R
KB s 3-7:

39



AL R A 28 S

(=% AMDV-DLI125 3R PR IEGL /K 58 41 JE L H
AN ADE HLHIAAR S M 7045 2 1) 2

% 3-7 ADE #HXEE R4 E T
Table 3-7 ADE-related genes and cytokines

PR 1 SRS 5% (3°-57)
IL-2Ry XM _004777214.2(1.11) F: AATGATGATAAAGTCCAGGAGTGTG

R: AGATTCTGTAGTTTTAGTGTCCGAATG
IL-6 XM _004743356.2(-2.5599) F: CTATGAACTCCCTCTCCACAAGC

R: CGGGGTAGGGAAAGCAGTAG
IL-18 TCONS 00022605(1.4897) F: CAGAAAACGCATCCCATACCG

R: CATTCCCTTCGTCACTGATACTGT
IL-19 XM _004756191.2(-2.4253) F: CTTCCAAAATGTCACCATCCTGTC

R: CCAGGAGGTTCTTGGTCATACAG
IFN-yR1 TCONS 00005553(1.3654) F: CACCTTGTTATCCCAGTGTCCTC

R: AGTACTAGAAAAAGCAGAATGGCAAC
SOCSI1 XM _004750373.2(0.60289) F: CCTGAATTTGCACCTCCTACCTC

R: CACAGCAGAAAAATAAAGCCAGAGAC
JAK1 TCONS _00019749(-1.5764) F: CTCGCCTACTGCGGTGTGTTC

R: CCCTTTTGTATTTITGTTTACTGATGC
RIG-I TCONS_00050969(1.324) F: AGTGTAAGGGCTTTGCGTGTTAC

R: CACTTCCTGAAAGCATCTCCAAC
MDAS TCONS _00012288(-2.8985) F: AAGGTAGACGCTTGACCGACTG

R: CTGTGGATTGGACGTTGTCG
TNF-R1 XM _004766732.2(0.92374) F: ATTCCATTTGCTGTACGAAGTGC

R: CACCTGGTTCATTTCTTTTCGG
TNF-R2 TCONS 00007521(0.73799) F: GTGCCATCGCTCCCCTATGC

R: CGGGCACACACGGTATCTGAG
TRAF2/5 XM _004756911.2(1.7488) F: AGGAAGACCGCCACCTTTGAG

R: AGACAAACACGCCGTCGAAG
TRAF6 TCONS _00033596(0.68692) F: CTCACCAGGGAATGTTGTTCG

R: ACAAAAGAGCCGCTGCGATA
IL-10 XM 004756192.2 F: ATTGTTGACTGGGTCCTTGCTG

R: CTCCTTGACTTCTGGGTCGTGG
GAPDH XM 013055396.1 F: AACATCATCCCTGCTTCCACTGGT

R:

TGTTGAAGTCGCAGGAGACAACCT

3.1.24 RS

X F GraphPad Prism 8 FH £ 5 ¢ 5 4 (multiple ttests) HEATEHE 4T, P<0.05 & X
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FMRAR K 2 2247 18 ST (=% AMDV-DLI125 3 RE PRI YL K 58 41 L H
A ADE ML A4 SN 7T A5 R 2

3248
3.2.1 7k3B4NE I PBMC RU3ZEL

% FH Ficoll % 7K 3R~ I PBMC #4740 55, 32w 3.1 f7xi) PBMC Z. #1t
EUN AT 2 IO F B, BREIMLMRE T B T REER e 24 s, BT RERR
ik .

Layers before Ficoll spin

Blood
Ficoll

Ficoll RBCs

3.1 KBBERRSNE MM (PBMC) 5
Fig.3.1 Isolation of primary peripheral blood mononuclear cells (PBMC) from mink

3.2.2 SIEHAIA IR AL KRS M S A% AR

i AR CD11b H S REREER X /K SH PBMC BEAT S ii BRikalifh . 5 R EoR, 26
WG AR S —, WP e i 2 Je st 2ok (B 3.2),

3.2 WBRSTIE R RI7K SR E L 8 A% 40 A
Fig.3.2 Peripheral blood monocyte of mink after magnetic bead sorting
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AL R R 2 S % =5 AMDV-DLI125 5R# MBS /K S Ah A Il
K401 ADE ML & SME TR A

3.2.3 IR RN 20 p 4t

P CD11b #AERTRE f5 , BEAT S oOthnic, A AR 7 ik 4 atifie, 2528
RN 5 i 5 AR 93.2%, AURERLE, T AR SiIR TR (18 3.3),

250K = . : 250K = gt
] . . A e n g
200k o . . = S 200K 7
1 150K = ey
150K = h e
< ] g o
§ 4 100K =
100K =
SOK =
50K
T T T T T
10! 10? 10% 10* 10°
T T T T T
0 50K 100K 150K 200K 250K APC—A
FSC-A
Specimen_001_Tube_001_001.fcs
APC-Mononuclear macrophage
Specimen_001_Tube_001_001.fcs 9320

Ungated
10000

3.3 HAERTIEIGH BB

Fig.3.3 Purity of mononuclear-macrophages after magnetic bead sorting
3.2.4 AMDV-DL125 5% & E &N

1T AMDV-DL125 #AgE S5 CrFK WA%, MR IPMA ik R s sl g
(B 3.4), g5RE/R, WEEM N 104 TCIDs0/0.1 mL (K 3-8),

3.4 IPMA SEME AMDV-125 SHREE. A: BERA, B: REZMA
Fig.3.4 Schematic diagram of the virulence of AMDV-125 measured by IPMA method. A: Infected group, B:
Uninfected group
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FMRAR K 2 2247 18 ST SE=T AMDV-DLI125 35 PRI YL /K 58 41 & I 5
ML ADE HLiIMAA S MIT 52 AR Y 1) 3
%= 3-8 Karber ;53 E AMDV-DL125 TCIDso
Tab.3-8 Calculate TCIDso of AMDV-DL125 with Karber method

7 TR S Rt LA ARG EALEL YL
10" 10 0 1 (10/10)
107 10 0 1 (10/10)
10° 8 2 0.8 (8/10)
10 5 5 0.5 (5/10)
10 3 7 0.3 (3/10)
10 2 8 0.2 (2/10)
107 0 10 0 (0/10)

HE AR 1gTCIDso = L-D(S-0.5);
L. f5 o A RE L (R X 2

D Fi i B X B ] 1 22

S: PHMESLILZRZ Fi,

3.2.5 ELISA #&] AMDV FR4I05E 1gG RN

B ELISA J5 VA8 I S236 = 454711 AMDV FHVE IS HARSA, 45 50 B RPuiR sk
M 1:256 (B 3.5), Uil AMDV R MLE S AMDV-DL125 &A= G35 S N 10 B i B
BUR 256 5.

031
0.26
0.18
. 0.14 =
0.12 0.12 0.12 0.12
! . l I M T

116 1:%2 1 4 1 28 1:256 1:512 1102 1204 1:5012 1 : 10024 Neg Blank

[ 3.5 AMDV FH |“_i..It[L/ﬁTrL17-|Sx5I1)| EI’] ELISA #&2. *ﬁihﬁﬂﬂlﬁfﬁh{ié& Y\MEFRZ OD 1E
Fig.3.5 ELISA detection of antibody titer of AMDYV positive serum. The abscissa is the serum dilution
multiple, the ordinate is the OD value

32,6 BIEEEY (CIC) &M

8 5 2 R DU by BRI AS [R)9R B BH P 135 5% W & 5 = A s AU
o FTHDRERFN N 10%% TCIDs0/0.1 mL, [EPUARLMN N 1:256. #HL OD {H &% /= o I
TEMR B E ARSI % . SRR, i OD {H b M5 7 B A5 £ 7 =y 23S T
G RIS ISR 1:16 I OD i K, Wik i B ik i (K
3.6). [, EFARFILL I EE: 5 = 1:16 RIFRE LR NPt R -Fiik 5 S0 & 1 L5k
JZ.
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AL R R 2 S % =5 AMDV-DLI125 5R# MBS /K S Ah A Il
%A ADE ML A ST FORE R 1

0.35
0.3
0.25
0.2
0.15 H
0.1 H
0.05 H —

0
1:2 1:4 1:8 1:16 1:32 1:64 1:128 1:256 1512 1:1024

3.6 TRIMBEHBRENRRESYEN (CIC), BMALIRHIIBREGEH, YPLirk OD &
Fig.3.6 Detection of immune complexes in different serum dilutions. The abscissa is the serum dilution
multiple, the ordinate is the OD value

3.2.7 [RGB REEAIRIE (IFA)

XF atidl, 5 i) SR A% - B R AN B 3 AT 7 R GRS, JREAT TFA 380 AMDV-DL125 Jg&4eid
TR ADE Bl % . 455578 AMDV-DL125PS ZH [ B K% - 55 05 24 e 24 e A% B 3 HE B 2% '
HAREF P 7 Y6 3 B = T AMDV-DL125NS 4 ([ 3.7), W5 22 (198 500 133 N B %
- B W AT L Y o

FITC DAPI Marge

AMDV-DLI125 = 10** TCIDs¢/0.1 mL; positive serum antibody titer = 1:256; Viirs:Vieim = 1:16; incubate: 37°C, 30 min

3.7 MBS &R AMDV-DL125 Bk SR8 R A
A: AMDV-DL125 S5[R#IERE4; B: AMDV-DLI125 SIAMMERAY); RERESYINBIREE
¥4MAE 12 h J§ AMDV-DL125 (436) F1 DAPI (IEf) MGERE. EEFIR: 100 um
Fig.3.7 Antigen-antibody complex promotes AMDV-DL125 infection of mink monocyte

AMDV-DL125PS: AMDV-DL125 and positive serum mixture; AMDV-DL125NS: AMDV-DL125 and
negative serum mixture; Immunofluorescence staining of AMDV-DL125 (green) and DAPI (blue) after 12

hours infection of AMDV-DL125NS/ AMDV-DL125PS with mmonocytes. Scale bar: 100 um
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FMRAR K 2 2247 18 ST =5 AMDV-DLI125 35 8 #kIEK YK SR 4 A 1
AN ADE HLHIAAR S M 7245 2 4 2

3.2.8 ANEIRTE) S8 AMDV-DL125 $£ D1 %46 M

o b 3R R 207 RV B DO B 2k K] 40 5 HEAT 48 %) 5 B qPCR R IIIR 75 7% DL 45 R B,
7E 8 h A1 12 h i}, AMDV-DL125PS 207 845 DI £ B & /5 - AMDV-DL125NS 2H(P<0.05),
VYR PUR-PUEE &Y, Y 8 h LLjE, AMDV-DLI125 I E IR E R ([

3.8

20000 & EEE AMDV-DL125NS
AMDV-DL125PS
15000—
*
-
="
S 10000
5
<
5000—| i '
0_] I
12h
Time

3.8 AMDV-DL125PS vs AMDV-DL125NS A [G] 8] s 253 T 3
Fig.3.8 AMDV-DL125PS vs AMDV-DL125NS virus copy number at different time points

3.2.9 ANEIRTE) S AMDV-DL125-VP2 mRNA Fik S0

4t

PERCREL 12 h 5 I4RAS RNA, RAS R 1] 5 AMDV-DL125-VP2 BRI RIA & . 45
Bl 3.9 s, FEE AN, AMDV-DLI125-VP2 FikEiZHin, 7£ 8 h Al 12 h i,
AMDV-DL125PS 41 #) VP2 F: K ik & W2 =T AMDV-DL125NS 41 (P < 0.05), Y
TAEPUR-PUAE SVt &Y 8h LIS, AMDV-DLI125 EHIFCRAR TR (K 3.9),

5 * HE AMDV-DLI25NS-VP2

" AMDV-DL125PS-VP2
g 3 *
E ns —
= —
E 27

ns
I_j i i i
0_
12h
Time

[&] 3.9 AMDV-DL125-VP2 3RiAE qRT-PCR &30
Fig.3.9 AMDV-DL125-VP2 expression detected by qRT-PCR
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AL R R 2 S % =5 AMDV-DLI125 5R# MBS /K S Ah A Il
%A ADE ML A ST FORE R 1

3.2.10 ADE #83<£ F X 20 e E F 1)

i qRT-PCR £ ill ADE FHICHHMI A1 540 2L Ao 4nf&] 3.10, IL-2R FRIA & & 1
hn. [EFER), AMDV-DL125PS 41ff) IL-18. IFN-yR1 /% TNF-R1 Al TNF-R2 ik E W E
F =T AMDV-DL125NS A, #HIE P8R IL-2. INF-y 5 TNF-o AT E4b T 5
Fik/KF. AN, TRAF2/5. TRAF6. SOCS-1. RIG-I #it& Eif, 1 JAK-1. MDAS %
RE T, WP TRAF KRR A EIG s - RIG-UMDAS &ik, 2RSS RIG-
I/MDAS 15 ‘5@ B (1) [R1F, 4] 12 2 40 M 8140 IL-6 Rk, MIMAERE 157540 i
WP S G . SR, TL-10 PRI E IR R AR E AL, nTRESE BT RN ()R
FLTEL

Zra Ul Bk g R, AMDV-DL125 5REEPREC G /KSR HM A I 5% 4 M () ADE L 44 71
B AR IR AL 2 1) o

Bl AMDV-DLI25NS
[ AMDV-DL125PS

*
. Foke H—
| I

— —

*
—
@
=11 *k *
E = — *
= III —
o
2, o
= 1= *
H
*ok *k
— —
S .3 ) L & ‘_‘ﬂ}ﬁa o

3.10 qRT-PCR #&31 ADE #83< & & & {RAfE -+
Fig.3.10 qRT-PCR detection of ADE-related genes and cytokines

3.3 wig

ISR R 2 5F a2 —, ZHRPEF B2 0T%, GdrtirEsm. R, K
SABTEE H, — B LORESUE RS, ™ A Gk . AMDIEITiikARZ, Hrf
CIEP &t S AN Sl o (ARG, 207 ik R A2, Hi FHYUREZ il
R SR B AR DU S5 AR R ST, TR AT REAF AR BRSO JRATTRE 38 — % o CIEPI i
AT BRI A TE KSR EAT 7 PCRITIERI AR &, ik t AMD VTR BAPEKSHS0R A o X —
45 Rl W CIEPYE: RS AR EEPCRIEZRUR, M7 VETR A /K 3HY, W REAE SO N ] A DR 457
WA KSEA R, AEXIRIEFRAMDVRCR I ABEAR . HEFZECIEPRLI S, (8 REBUZE
=, RS E A FUELISABRPCRIZHEAT R I, 520 I A M Rl  al it — 253t 507, [
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AL R A 28 S %= AMDV-DLI125 587 MRE G /K S Hh A Il
TZ ALK ADE ML A ST FORE R b 1

fIRAMD VB8 KUK o

AR %, AMD B R i TCRR R 4 B R A 2 B i PR D39 T o 5040 M X BRE K
FFERTD W& 7 A BH K S8 i R B L I AMDVAE K SB3 RAT, B T BRI
Fo R F SRR, 7RI I e SR, AMDVIE K 2 HUKSHFRE I K
IHT V2 A74E, 38 V) 75 B m R 1 1 LA AMDA SR I BRIk, B % 1
G P8 IR BAR SRR S B AMDI B R 22 . AR1fT, AMDVR# & (AMDV-Utah 1) 3 DA
TEARSN CINCrFRAMEFRD ZHfil, 1aIikL /R 55 R AMDV-GH AN 5 S LA = AMD
(16 S TR0 35 AR AL 117 151 3 — B 5 S BULE AR AT 72 AMD ESSLAL 1 AH X6} R % . AMDV-DL125
PRNAS SZEG % 0 B IAMDABE B AR 75, CLIE S R 5 AMDV-Utah 1284,  RIASRERS
Az AN AR, (E AT SEUKSEARE, e BRI R B AR [152]. Rk, AEE A
4 R T Dworak % fEK 562 A FL AMDVHU AR 1t 385 3 (158 77 28, M 7 /K SRR BF
i 8 AMDV-DL 12538 #5 #R & G4 /K 58 40 i 5 4% - E R4 i ) AR A AL, JE o 45 i) s — A8 &
(AEEMELEEY) , BOeBMEE 1KY R 2 517 /E ADEMLI Frid i ) P 7E 22
%[21,153]0

A RIS FH 7K SR S0 ML ERAR A M A S A MBS Y, DL S e ik o e vt — 2B Ak A1 J]
MPBMC, 3K1F T 4ifE90% L LRIz, —BEoL~, PUR-PUIRE S R B
PUARWE TiEAT . (ESEDworak (RIS W ih, KPua-PriaE &V iz 4012 hbif gt
ADERAMF R, TFALE R, J&Y12h/5, AMDV-DLI125PSZHAREF A (1) 5% %
2.2 T AMDV-DL125NS#, #tM7ETE-IiiAE SWIAEAERS, B2 )k SRRl N A% 4
FfL o JE i A0t e B I BRI A6 HE DKL, 45 RR LIRS, AMDV-DL125PSA (1555 8% I
%5 AMDV-DLI125NSZH (45 DI fE R4 /N R 25 2 7, US4 hit, AMDV-
DL1257E FRAZ 48 i A 1) 52 1) KBS B 2 R A 1t 2 ), 31X 5 Bloom [T BA ) & B — 2121 gk
48 h/%12 hisf, AMDV-DLI125PSZ 1k 5414645 DA AMDV-DL125NSZH 4% D145,
HEREZE (P<0.05) . XAMDV-DL125 VP2E: X317 qRT-PCRAG M & B8 h Az 12 hitf,
AMDV-DLI125PSA VP2 AL PR 8 & W 3% = T"AMDV-DL125NSZH, 13t B B¢ 1 &2 i i
REMiE. AMDV [ FRSPE BRI T ADEFE A, 7R R AMEEGE NKS624H i i 2 BR il 4 5
Hl, B —E A e MR E HhEE (60 h) P, XF ADEAHIEHE K17 qRT-PCRAG M,
X L AMDV-DL125PSH FIAMDV-DL125NSZH & B, ] 4 5 5% - ELWe 40 B o Ji 38 2 68 11 K
11 PR 73 W 7K P B TL-2 () SZARTL-2Ry 3Rk S 3G N TL-24E 8 B B 2276 FH 4 e e 7
FEEEAE FH A% - E R A R ) 1 5 H b ek S A 0 AR 7 4r W RE T s BT IL-242 7 —E 1
VidiRs e, DRI RAT T B LR IWIL -2 2R3k 7KF, (BIL-2RI A KF Ty, BBt
(OIL-2tH AT BEAL T R IE K. A, IL-18 (EE M EMMp~4, YR TMEyBESH
T, e R, AT e WAINF-y) . IFN-yR1. TNF-R1 X TNF-R2#4LF
IR KA, X ST B 4 A DR B DR 1 52 A Ak B 1K) D0 R B LN R - 4 i
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AL R A 28 S %= AMDV-DLI125 587 MRE G /K S Hh A Il
TZ ALK ADE ML A ST FORE R b 1

RETERIOPURBIRES ) 454 LIRAMDV-DL125%% NUSUE S 45 R, Wm SOz 240 s 24k
TRAIGERE: 55— 75, TRAFZEM I (TRAF2/5. TRAF6) FRILEIGHN, il /' RIG-
UMDAS{E il , 2 FHUR RIEA AN 7 RIE EFEAT, a8 WHTHE . X458
5 AMDV-DLI25[)#5 DU0E B4 R —

Zi BRI, AEEEYMFAERERAAI, EZ MAMDV-DLI2SW #8731 H%-E
WEANAE S, LR — S I A Je o 2 1 R A R M 8, IR T AMDVIR AL 2 A7 E
ADEWLi] o

3.4 INgg

(1) #J#T AMDV-DLI125 &4 /K58 Az A it 72 -0 ADE HLH| AR ANF 7 AR R
(2) YFR-PEE SYEAER, AMDV-DL125 B4 513 N ¥i%-E VR4
(3) HPUE-PIAEE SWAAER, BYs—EN A J5 AMDV-DLI125 )8 I 8CR 58,
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FVUE AMDV YL FE K] ADE Bl
Fe—H T R AN FEAR

AL R A 28 S

FPNE AMDV B3 20 ADE HlliRT—E T 24280

FFHR

AMDV KSR G S B 2 VDU mAMERE A MUAE . & AKCEPUR S PTERAE ¢
[ 4eR S S Gl Je AH L) 8 PR N » DU B HLAAR 1S AMDYV i id Fey 3248/ 53 1 ADE 1 &
YLEWEAIM, [ O G AE 4. (H AMDV 7RSS FE i) ADE AL A B
W o AR 06 48 FH O R 2 ) AMDYV 4[] ADE fRMIT AR, 38 I 4 56 5 20 i
AR, S geid F2 A oK 58 A A L JEAC PR AZ 4 AL Y mRNA A2 ncRNA #EAT 2 R RIE DT,
LR AMDV B 4eid £ 7 v GEFAE ) ADE Hli] o
4.1 MREE
4.1.1 M8
4.1.1.1 iRE R MPEKIE

AMDV-DL125 ¥k AL ZARAF, FREEM 1043 TCIDso/0.1 mL;  BHVEILIE A SZ =
RAE, PUERAN H 1:256.

4.1.1.2 R38R 57

= 4-1 EERXFIKIER

Tab.4-1 Main reagents and sources

WAFEM I
WRELAH A 73 B Wi Ficoll Paque PLUS GE Healthcare Life Sciences
TRIzol™ Reagent Thermo Fisher Scientific

W FLAN) A A% 40 M 56 A 1 R Jk
FITC Fric i %ebidn 1gG

96 & PCR A&

Small RNA Sample Pre Kit
TRNzol /&t RNA $#2HGA )

PrimeScript™ RT reagent Kit with gDNA Eraser
SYBR® Premix Ex Tag™ II (Tli RNaseH Plus),
ROX plus

KA

AEE T AR A H]

5% [k AXYGEN

AbmT B ek

RREAFHE AR HRAT
TaKaRa

TaKaRa

4.1.1.3 NG 1L B

A B H IR AR R 4-2:
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R4-2 BRMEEE

Tab.4-2 Commonly used equipment

EA S "%
96 5E B PCR X qTOWER3 G [ Analytik Jena AG
K6 7 ' PCR X ABI7500 Applied Biosystems
ISP VRES AL THERMO
s TG IR LR TEARF IR A A
b e i = A LEICA
PR B R LEICA
Hiisaval ) RN BD
AT Leica Microsystems CMS GmbH 8 [E Bk Leica X 28 A TR A
CO2 fEIR4IMu3E 7748 (Hera cell 2401) THERMO
AR X HiSeqTM2500 Ilumina 2 7]
4366 FE i+ NANODROP 2000 Therno scientific
I A% 2 48 Tanon 1600 R EERIE R A
4.12 HE
4.1.2.1 BB

AMDV-DL125 J& 4L /K 58 JEAC B A% 0 2 i 4 35 s 4 e H o R B 2R 4.1

| DL125PS + Mononuclear macrophages | I DL125NS + Mononuclear macrophages l

HEERNA NI FF | small RNA 7

| mRNAZAR | [ ncRNAZAR || miRNARAR |

£ BRIANMT I ERFIENT

EEFEFR
|

l l

GO. KEGGE IncRNA-miRNA-
ekl mRNA B R4

4.1 EEFENFRAREL

Fig.4.1 Technology route of whole transcriptome sequencing
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4.1.22 554

BT ) e S S kB 3 2 W, 3.1.2.36
4.1.2.3 52 RNA 12EY

LB 2.
4.1.2.4mRNA X IncRNA FiBENF

(1) mRNA 5 IncRNA # il 7 i FE -

PR RNA FEARTTH, X 4.1.2.4 $REUH S RNA HEHAT AR . 588 Sk BE A (5%
4-3). FEmJRE S, EBR (RNA, MWEEHR R SCFEIFEAT OERR, &7 AL
W, AT (4.2

7 4-3 Total RNA JREHN
Tab.4-3 Total RNA Quality Assay

il 15t H BARTFB
B e T I B rL K
W Nanodrop
TEEENE Agilent 2100
afi g Nanodrop

Total RNA ERST

rRNAZERS

HERS S S R

MEERERER

Finas
4.2 mRNA & IncRNA #ZEENFRIZE]
Fig.4.2 Library building sequencing flowchart of mRNA and IncRNA

(2) mRNA & IncRNA A A5 5 Hrifife .

i E— BB EMG A, EIEENSHEERA . BT H 2 A0 5E EKSHE
(Neovison vison, American mink) 273 K20 D) Re L Ry Re I /b, Rtk F ol P b
E3H (Mustela putorius furo, Ferret; GCF_000215625.1; NCBI ##%: https://www.ncbi.nl
m.nih.gov/genome/3295?genome assembly id=34424) {EANSHIELRHIITHT (F 4.3):
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__________________________________________________________

4.3 mRNA X IncRNA &1 B S Hrmis

Fig.4.3 mRNA and IncRNA biological information analysis process
4.1.2.5 Small RNA @2

(1) Small RNA 22 7R A2
Small RNA & ZERAZINT (K 4.4):

| Total RNARE @& |

| 3 imELERE |

s mmsER |

| R#F, cDNAGH |

A

| PCRE & |

| PAGERRA{LEIN |

I Illumina sequencing I

[ 4.4 Small RNA 2 EENF 7RIz E
Fig.4.4 Small RNA database construction and sequencing flow chart
(2) Small RNA SCFER %
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7F small RNA ) 5> s ik 4] & 3 umdedin Eiesk GEGRFEASA total RNAD, J8IT %
SRR R A cDNA. £ UL TP IBIR1E ¢cDNA SCFE: DPCR ¥4, @PAGE K Ik 5,
OB, HEFEHEEMT (K 4.5):

Small RNA
5P et s 3'OH
1 add 3° adaprter
5P et e — 3

ladd 5’ adapter

PS lR PPPPPP transcri| ption
\ cDNA W e
TG P?
l PCR Amplification
— e =

|

Gel purification & size selection

4.5 Small RNA EEHIEE R 1R
Fig.4.5 Principle of small RNA library construction
(3) JERE.

SERMOCERIE S, LA Qubit 2.0 HATHI B & K SCEMBEA 1ng/ul, LA Agilent 2100
RSN RST Cinsert size), &A% Ja X SO A BOREELL gPCR HERfE &, ZRA
RO KT 2 nM.

(4) EML.
JEAN TR ST 2 A RO MR Jm 1EAT AL
(5) Small RNA A5 73 Hrifi e .
KM small RNA B Sk, w2 (K 4.6):

Raw Data
Quality Control

Length distribution Length Filter D CommonSpecific SRNA

s | SRNA distribution
¥ _on the chromosome

Reference-hased Mapping
sRNA classification and quantification

hnowa rRNALIRNA, snRNA, Repeat associated Novel miRNA

Gene exon.
miRNA smoRNA sRNA intron prediction
Secondary Base bias Differential expression Target gene miRNA editing miRNA family
analysis anahysis prediction analysis analysis

Targeted genes of differentially expressed miRNA

GO enrichment KEGG enrichment

[&] 4.6 Small RNA 415 B 52

Fig.4.6 Small RNA biological information analysis process
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42 R
42.1 mRNA, IncRNA & miRNA ZFRIEDHT
42.1.1 mRNA EFFRIEEF#H ST

XTEt T AMDV-DL125PS 5 AMDV-DLI125NS W23 K () 22 R ik 55 0, T o8 I e
i FEHH ADE WL R AH G BRI £ o DAL B TR 2 S I SR A i A 1) 22 e D % ik
DR RV HE AR o A I s R AR ARARRTE A RIS A B AR i F, mRNA RIA R EU AR AL AR
A mRNA Fik BRI G157 835 1 2 R AR A BN ZRARR &S A R mRNA,
HorpiE R AR mRNA MRIA LR ZH M ZR, A0SR mRNA (IREZIE# -
W2 R, AR SR mRNA BILEE MM ZER . WEP7R, K3 AMDV-DL125PS
% AMDV-DL125NS 41 _FiffERiEFE 1951 4, FIARIEIER 707 4 (K 4.7, I 4.8),

2000
|

DL125PS vs DL125NS

o
3
2
184 8
g Differential Expressed Genes _g, § 4
‘é s up regulated: 1951 ‘g -
D =)
o o * down regulated: 707 (€]
"o . =}
S 4
¥ s
e
1.34- -
0+ o
3 0 3 6 UpRegulated DownRegulated
log,(fold change)
Type
4.7 mRNA Z5FFRIEXLE 4.8 mRNA 57 FEKR M EERKESTE
Fig.4.7 mRNA differential expression Fig.4.8 Statistics of the number of mRNA

volcano map
differentially up-regulated and down-regulated genes

42.12 mRNA ESRIABE S

NT IR mRNA ERFMEEAR P RIEEDL, W PAREA R mRNA RILEH1T TR
#T. 7 AMDV-DL125PS 5 AMDV-DL125NS WA E X EFKEH, Ll loglo (TPM+1) {A
TR, A AEFRERIE mRNA, B ORRKEE mRNA. 438 878, AMDV-DL125PS
I = MEAN AMDV-DL125NS 2H 1) =AMFEAR 53 3l RAEA R cluster 71, [R]2H (1) 25 52 A
AFIEFEHEAME, A RHRFEA Z 8] SBH A F Rk & .

54



AL R A 28 S FVUE AMDV YL FE K] ADE Bl
Fe—H T R AN FEAR

2%

Za
=
&

- °
T i

{ DL125PS2

DL125PS1
— DL125PS3
{ DL125NS3

DL125NS2
— DL125NS1

L‘l‘g%‘h—ﬂp Ai‘i‘%“ "‘“‘w‘fl‘w.u."-w‘ ki ki

4.9 RNEHAH mRNA BESHE
Fig.4.9 mRNA cluster analysis of different samples

m RNA expression Heatm ap

i

4.2.1.3 PPI (protein-protein interaction, PPI) ZEHE{EMLE 7 #T

72215 mRNA g B T S84 BAEE. N STRING & H it BAFE%L
#EFE (http://string-db.org/) I EAER R, 5K HIRIER ST HINH blastx (e-value 1%
N le-10) EX 2] string Hodfs B vh 80 & HIE S 8E XA R B 5P 81 b, R Brik £
TG B AWM R A HAER R, fHH] Cytoscape (version 3.5.2) M HAEM %%, Hrh
degree MK EI/NMZ IR A B0 AR HTR G, 2O RESARE H AR . &
SR T Z AT RS Bi-ERRA N FAH S E A EAE KRR, A3 Syk, VAV,
PI3K, Rac %%.
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4.10 PP1 A B M E

Fig.4.10 PPI protein interaction network diagram

4.2.2 IncRNA ZFRIEKESH
42.2.1 IncRNA ESRIAEEH ST

A58 F k1 B 26 08 P 4L ] 22 R IA 1 IncRNA . 455 557k AMDV-DL125PS 4H % Lt
AMDV-DL125NS 20t B iARIAFE A 899 4, TIARIAE 1689 1~ (K 4.11, K 4.12).
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Fig 4.11 IncRNA differential expression Fig.4.12 Statistics of the number of IncRNA
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P differentially up-regulated and down-regulated genes

42.2.2 IncRNA EFRIEBE S

NS=R
==X

T PIFEA T IncRNA FIEmBAT T R0, PUBREAFRKFEAF IncRNA 113
. T4 KB, AMDV-DLI125PS 4 =/ MFEAHT AMDV-DL125NS 4 =4

FEAIT B RAEA R cluster 7, [RIZL B RAFASEA S R R S, 1A F 4L
FEARZ BRI EBAE (K 4.13).
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Fig.4.13 IncRNA cluster analysis of different samples
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4.2.3 miRNA EFFRIEKFEDH
4.2.3.1 miRNA ZFFIAEFHK ST

F K W BT DAHERT 22 5 miRNA [ EAR A tE 0L, M ZE A5 4(Fold change) 1AL IE /5
(P2 KF (padj/qvalue) PINZKFHEATPPAL, X 22 5% miRNA #1701 . 25 miRNA 1
e 461N padj<0.05. RIGRI B, KT AMDV-DL125PS 5 AMDV-DL125NS #
HIERRIEREOL, KI AMDV-DL125PS %t AMDV-DL125NS 4 1) _FifZRIEFRH 795
A, FERIEEER 633 4 (F 414, F4.15).

DL125PSvsDL125NS

400 600 800
| | |

Quantity of Gene

200
|

o -

Up regulated Down regulated
oo Type
log,(fold change)
4.14 miRNA EFFIZALE [ 4.15 miRNA £5% FEAR TES%T
Fig.4.14 miRNA differential expression Fig.4.15 Statistics of miRNA differences up

1
voleano fmap regulated and down regulated

4232 miRNA EFRIEBE D

75 miRNA 4T T HIW A A6 2% 44~ 22 5% miRNA RiA B REHA. 4
R R, AMDV-DLI125PS 41 =/ MEAR AMDV-DL125NS ZH [ =ANFEA 5y 51 S AE AR [A]
1] cluster H, [FJZLHEEFEARTEARILEE LA, 1A FHFIREA 2 18] 23 H A F #
xKiEH (FH4.16),
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‘ ‘ DL125NS3

DL125NS2

DL125NS1

DL125PS3

DL125PS2

m RNA expression Heatm ap

DL125PS1

4.16 5 miRNA R¥E[E
Fig.4.16 Differential miRNA clustering diagram

4.2.4 mRNA. IncRNA & miRNA B GO ThEE =&
42.4.1 GO ThgEEE 5 H-mRNA

R LRGSR, G #EEEENSD GO term RS, UMREME A ER
(B 4.17). AR T9 GO =AREM T —EHIH GO term, WALFR ATTREE]Z term T (£
#H1Z term 1T term) FRISRYFEE RN B, A HANE S BB ok I 2 RS o bl . 3 A
[F]5r KRR GO term W) =FhIEAS K (NEELIRTAAED I FE (biological process).
ANy (cellular component) 247 IJfE (molecular function). ARG T RES S
AMDV EH it #EH ADE AHOCHLH, HRbfEad mERiefslfE, Z7RER mRNA W
J GO term 30 2%, HrPAEM b iE 10 26 A 10 2600y T IRE 10 %% EAEFRIN
ZRRIRFEN FEERTHMM A (Intracellular). ZHHEAEES> (Intracellular part). 20028
(organelle). K7+ FEEY (macromolecular complex). X2 (metabolic process)-
A ARHTIE 2 (cellular metabolic process) “E¥)A it #2 (biosynthetic process). /5
RUFIEFE (protein metabolic process) MIEKIFRIA (gene expression) 5~ 5k H .
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[E 4.17 £5 mRNA B GO ThaEE & AT AL AR E
Fig.4.17 Visualized histogram of GO function enrichment of differential mRNA

4.2.42 GO ThEEE E D Hr-IncRNA

5 mRNA BI'E 77524, K2 7 3RIE M) IncRNA EE 1T GO B4k, ik
W25 AMDV 4Rt ADE Bl 26 H, Z57KE M IncRNA $EE A & GO term 28
%, Hh A dERE 8 2%, AAHA 10 S5 LA L7 T DhdE 10 5% & 5 B 25 S ik L [F] 32 22
£ T T IhEE (molecular-function). #ZF (binding). fEALIETE (catalytic activity)s 1%
2454 (nucleic acid binding). 4HHE A Cintracellular). K% FHE &% (macromolecular
complex). 4 E 2 (cytoskeleton). HHFIACHIIFE (protein metabolic process). &5 H i
1!5’£fﬁLﬁ (protein modification process) M AHMIARUHTIEFE (cellular metabolic process) 5

R H (B 4.18).
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4.18 Z5 IncRNA $EEEH GO ThEEE KA IR E

Fig.4.18 Visualized histogram of GO function enrichment of differential IncRNA target genes
4.2.4.3 GO IIREE & ST #7-miRNA

5 IncRNA K8 &EI7VERALL, 2 RFIR N miRNA FEEE KT GO EHE AL,
LR REZ 5 AMDV B4t #2d ADE Bl H, % 5 RIAN miRNA #EEKE & GO term
30 2%, HAAEYHEAE 10 %%, ZHARZHA 10 25 LA S FIIRE 10 %%, B A FIM) 2 R Rk ik
FELE P T4 IR (molecular-function)  fHZF (binding )  #% PR 45 & (nucleic acid binding)
0B Cintracellular). K4 F & &% (macromolecular complex). #Z¥itZ R HE & 14K

(ribonucleoprotein complex ). A ITFE (metabolic process) ZHM AR IERE (cellular
metabolic) A 2K F B EIEFE (protein metabolic process) %5 (& 4.19).
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GO_term

4.19 £57 miRNA $8EFH GO IREEE AT AERE
Fig.4.19 Visualized histogram of GO function enrichment of differential miRNA target genes

4.2.5 mRNA. IncRNA & miRNA B KEGG B E&E ST
4.2.5.1 mRNA KEGG B =& 9

KEGG (Kyoto Encyclopedia of Genes and Genomes) &£ 5 Pathway [ 3 B/ FL 545
JENSY, Pathway 2 35 P4 & 52 70 M1 LA KEGG Pathway 8L, R JUARGEE, R H 554
BRI S, 7E 2 R REEE R B E M E M Pathway. i1 KOBAS (2.0) US434T
Pathway &0 M. WAL BT, B mRNA #1722 705 347 KEGG & £504T,
NI 75 22 S 3 1 226 DR )l B R AT 3 R R

FATNE 2P B EE P PRL T TR AMDV YLl ADE MHCH 20 %
pathway % H 75 Z TR 3T B : Wik 4.20, Pl IR pathway 4 FK, BE5hZR7R rich factor,
RIRANFRIR I pathway HHORIEZERIAN 2 D, 1A BN T A Q-value 3 [
AHFFRHNNT FeyR M FHIHFEA/EA (Fe gamma R-mediated phagocytosis), FceRI {5 5 il
% (Fc epsilon RI signaling pathway), Toll 5 /&{5 5% (Toll-like receptor signaling
pathway), ¥AMl§{A (Lysosome), FiFEBE (Focal adhesion), i&EIMANEIE 2R (Hematopoietic
cell lineage) LA HHfIR{E 5 1@ % (Sphingolipid signaling pathway) .
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4.20 mRNA Z2EFE KEGG EEM~E
Fig.4.20 Scatter plot of KEGG enrichment of mRNA differential genes

£ mRNA [f] KEGG &®EarH, KB PLCy M Ltk Syk RERFFRAE L (K
4.21). Syk X T EMEAMMLH 521K (Fcreceptors, FeyRs) {55k TR KEZL . b L
FeR HIZZHRGI R &FE S, RE(E 5 HEBNEE DM RGN EAMBEERE, NN FEE
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Figure 4.21 Fc receptor family mediated macrophage endocytosis pathway
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4252 IncRNA KEGG BB EE DR

PLEUSETE N2 KEGG & 43 IncRNA 2 3E R #ESE R A SCIE K, AN T EHEAR
Wik1E (Metabolic pathways), FeyR /S HIHFME/ER (Fc gamma R-mediated
phagocytosis). FceRI {5 i@ (Fc epsilon RI signaling pathway). A%/ H

(Endocytosis). A (Lysosome) WIAIE HAHMEE LMY (Regulation of actin
cytoskeleton). #Z#E{A (Ribosome). Ras {75 (Ras signaling pathway). PI3K-Akt {5
SIE M (PI3K-Akt signaling pathway) LK #HJIE{E 518 (Sphingolipid signaling
pathway) %5 ([ 4.22)

Pathway enrichment

Sphingolipid signaling pathway -

Ribosome - @

Regulation of actin cytoskeleton -

Ras signaling pathway -|

Protein processing in endoplasmic reticulum - .
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Fig.4.22 Scatter diagram of enrichment of IncRNA differential gene target gene KEGG
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4.2.53 miRNA KEGG BIRE&E ST

miRNA 7 5 LR KEGG & A HIE A MK (Ribosome). i@t
(Metabolic pathways). #WEfA (Phagosome). RNA #%iz (RNA transport). HIF-1 155
EE% (HIF-1 signaling pathway). HUJiAbHAIfE/R (Antigen processing and presentation) .
(A RIEHE (Gap junction) DA IR (Proteasome) %5 ([ 4.23).

Pathway enrichment

RNA transport

Ribosome .

Protein processing in endoplasmic reticulum
Proteasome

Phagosome

Parkinson's disease Gene
2
Metabolic pathways ® 25
@ 50
Legionellosis
° gi i @
£
2 Influenza A
& —log1o(Qvalue)
E Huntington's disease 50
& I 40
HIF-1 signaling pathway
30
Glycolysis / Gluconeo genesis 20
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Ascorbate and aldarate metabolism
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4.23 miRNA ZFEF#EE KEGG ERHRE
Fig.4.23 Scatter diagram of enrichment of miRNA differential gene target gene KEGG

42.6 mRNA, IncRNA & miRNA HIE{ES TR
4.2.6.1 miRNA-mRNA H{ESHT

A 214 %F miRNA-mRNA fA7E BAER &R, HA IR KRR 120 X (3% Ei
FKis 107 Xf, LKL 13 %), FAEFEIERERXA 93 X (miRNA _Eif-mRNA i
21 %f, miRNA Fi#-mRNA Eiff 72 %P, 4558 KM, xtr-miR-320 CFiD i+ PLCy-2

(B tch-miR-486-3p C R i) fifi#E CDC37 ( Eif); xtr-miR-92a (_ Eif) IEif#E CD14
C_ED; tch-miR-326 (i) IE##% IL-2Ry (L) A1 COL4A2 ( Lif) (% 4-4).
B At Cytoscape X miRNA-mRNA Z [A] ) B AE R RIAT AT AL BE (] 4.24):
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% 4-4 miRNA-mRNA HAEF#%
Tab.4-4 miRNA mRNA interaction list

miRNA Type Targe mRNA Type  Gene_id Gene_name
xtr-miR-320 down XM _013056990.1  up gene-LOC106005943 ~ PLC-y
xtr-miR-320 down XM _004766048.2 down gene-MSRA MSRA
xtr-miR-320 down XM 013047539.1 down gene-RPA4 RPA4
xtr-miR-320 down XM _013060448.1 up gene-BSN BSN
xtr-miR-320 down XM 004767522.2 up gene-CALM3 CALM3
xtr-miR-320 down XM 013046410.1 up gene-CECR6 CECR6
xtr-miR-320 down XM 0047444952 up gene-DDX28 DDX28
tch-miR-486-3p down XM _004743890.2 down gene-GALNTS GALNTS
tch-miR-486-3p down XM 013052916.1 down gene-PDIAG6 PDIAG6
tch-miR-486-3p down XM 013058444.1 up gene-ADCK3 ADCK3
tch-miR-486-3p down XM_004778137.2 up gene-BSG BSG
tch-miR-486-3p down XM_004748437.2 up gene-CDC37 CDC37
xtr-miR-92a up XM _004744791.2 up gene-CD14 CDh14
xtr-miR-92a up XM 0047652712 up gene-CEBPA CEBPA
tch-miR-326 up XM _004773559.2  up gene-HACL1 HACL1
tch-miR-326 up XM _004747838.2 up gene-HDHD3 HDHD3
tch-miR-326 up XM _004777214.2  up gene-IL2RG IL2RG

Type: FiktEM;
Targe mRNA: miRNA X B [P #EE K] mRNA;
Gene_id: mRNA % [A ID;

Gene_name: mRNA F:[H4.,
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4.24 miRNA-mRNA PPI & H E{EMLKE
Fig.4.24 miRNA-mRNA PPI protein interaction network diagram

4.2.6.2 IncRNA-mRNA E{ES T

LA 340 %F IncRNA-mRNA fEE HAEKR R, HrbiEm s B R xA 334 X7 (3L Fif
FIE 191 XF, LR WRIE 143 XP), Hr A m s f 2R EX A 6 % (miRNA N i-mRNA
W6 X, i KH XR 001178194.1 (B IEMIAEE RAC2 (LD A1 IGFIR (Lif);
XR_001181178.1 (' Fif) Fif#E PLCy-2 (i), XR 001176625.1 (L) Fiffis vay3

CFD (R 4-5). fHHEAE Cytoscape X IncRNA-mRNA 2 [8] 1 B A et g 47 vl 404k Ak
H (K 4.25):
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% 4-5 IncRNA-mRNA HAEF|F#
Tab.4-5 IncRNA mRNA interaction list

IncRNA type target gene type gene id gene name
XR_001178194.1 up XM_004751750.2 up gene-FAMS3B FAMS53B
XR 001178194.1 up XM_004759809.1 up gene-IGF1R IGFIR

XR 001178194.1 up XM _013060223.1 up gene-RBM38 RBM38
XR 001178194.1 up XM_004743172.2 up gene-RAC2 RAC2

XR 001181178.1 down XM 013056990.1 up gene-LOC106005943 PLCy
XR_001176625.1 down XM 013048422.1 down gene-VAV3 VAV3

XR 001176625.1 down XM 004762447.2 down  gene-NCK1 NCK1

XR 001176625.1 down XM 013064868.1 down gene-ALCAM ALCAM
XR_001176625.1 down XR 001181083.1 down  gene-PEX2 PEX2

XR 001176625.1 down XM 004754317.2 down gene-AZI2 AZI12
XR_001179447.1 down XM 013052606.1 down  gene-CCDC50 CCDC50
XR_001179447.1 down XM 004745272.2 down  gene-FGF12 FGF12
XR_001179447.1 down XM 004756523.2 down gene-MECOM MECOM
XR_001179447.1 down XM 004737629.2 down  gene-FAM196B FAM196B
XR 001179447.1 down XM 013047009.1 down gene-TEX26 TEX26

XR 0011794471 down XM 013050480.1 down  gene-CDKS CDK8
XR_001179447.1 down XM 004764002.2 down  gene-TMEMI156 TMEM156
XR_001179447.1 down XM 013056735.1 down  gene-PLEKHGI1 PLEKHGI
XR_001179447.1 down XM 004776410.2 down  gene-ARNTL2 ARNTL2

Type: FiktEM;
Targe mRNA: miRNA %R [P #EE K] mRNA;
Gene_id: mRNA #:[A ID;

Gene_name: mRNA F:[H4.,
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4.25 IncRNA-mRNA PPI & H B {EM4EE
Fig.4.25 IncRNA-mRNA PPI protein interaction network diagram

4.2.6.3 IncRNA-miRNA-mRNA B{ES#r

ISR IncRNA-miRNA-mRNA ) A # ¢ RFATIRASZHE, FATAI xtr-miR-320 5
PLC-y2 M EAEZFZ 4 IncRNA 1%, Wl 4.33 fiw, HAiE e 5% xtr-miR-320,
SR AR PLCy2, AR SRS 5IREIIERRIAF N IncRNA, 20 EIELAR
#* miR-320 5 PLC+y2 BAE, BHEIELAES IncRNA X} xtr-miR-320 5 PLC-y2 HAEXS ]
WP T 2R 1) BAE R RN ATAE IR AR L AMDV 4Lt #2 i ADE ML 1 58 7
Mz — (K426,
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Fig.4.26 Interaction diagram of miR-320, PLC-y2 and multiple IncRNAs

4.2.7 qQRT-PCR WiFE R EFFTIX

T BRI P gk R HERRTE, FRATBkIE T 5 ADE AR ZE S R K T qRT-
PCR GHE, & XKFEEKF N GAPDH (3R 4-6):
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7 4-6 WNEEFFFE
Tab.4-6 List of Verification Genes

Bk

R

REETS

Syk
Rac2
Pik3r2
Pik3r3
Aktl
Akt2
PLCy-2
Cdc42
PDK-1
F-Actin
M-CSF
Vav-3

GM-CSF

XM 013049137.1(1.1829)
XM _004743172.2(1.8937)
XM_004760961.2(0.84795)
XM _013044306.1(1.6131)
XM_004754581.2(0.61556)
XM _004776137.2(0.69343)
XM_013056990.1(1.0663)
XM _004741240.2(0.7335)
TCONS 00023815(1.0313)
XM_004775013.2(0.61286)
TCONS_00058930(1.8057)

XM 013048422.1(-2.1771)
TCONS_00072620(-1.6445)
XM 013051369.1(-1.7068)

3 6=

Y

foldchange

2=

= J¥

Hokk

Fkok
fokok mn

gL RFEN Syk. Rac2. Pik3r2. Pik3r3. Aktl. Akt2. PLCy-2. Cdc42. PDK-I1.
F-Actin, M-CSF. Vav-3 & GM-CSF 1% R RIEHR S 74 R —50 (B 4.27).

Bl AMDV-DLI25NS
1 AMDV-DLI125PS

4.27 QRT-PCR HFE R EF B RIAE

Fig.4.27 qRT-PCR to verify the relative expression of differential genes
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AL R A 28 S FVUE AMDV YL FE K] ADE Bl

R—FE TS HN AR
4.3 1118

AMDV {EA—MX G HEHT IR 58 0 40 /g B8 D AE H FE Bl N 2 AT 28, R
o E R O IR AT T iSRRI, SR H AT R B e ) B SRR TH 22008 L 153,
AMDV 5| 25 A YNBE, AR ERER ) IUAE A R 7K P TR BB G 1 RS e
41, R PR AT LAZEAR A iR U B 40 B R i AMDV JEESeE, (B3 B 7E 1A PN AR BRSOl
%5 AMDV KIGEHLHI K AE P AT AE AMDV K55 F BA R E A0S, Bk
KIEff AMDV BEWSE L Fe 3248/ S0 ADE B EVEANAE, FH{i 00 i o B e, wf
FN GBI BERE 1 AL A A M s S AU R, 75 AMDYV BIWKFEE 28 10 K, 7EK
ALLT G 24 7% 200 P R 2L T 8 R SRR A e ) At L e LR 1) AMDV & il IRE B, (EAY
7 60 KA E BRGNP 2 ZHII R . 55 10 KRG 60 KT &I & 1 B g4
RIS VLI S IRAN I A7 /E AMDYV JiEERL TR 14, SR /E BRI, AMDV g4yt
FEIITELERLET SR AR T

AER 43RG K 5 = B A AMDYV BYef) ADE MLHIASMIE TR, 45 & 428
SEHMFEAR, G T YL T mRNA M ncRNA ()27 RKIETH M. B ARG
mRNA FIIFE 455, & 2 KB AEY F IR AR 2 FIhRE DLk 2 4 T e 5 AMDV
R A% -E AN L FE . ADE HLEIAECHE RS . Hd, FeyR FGEN S EVEARE N &

(Fc gamma R-mediated phagocytosis) 1B 2% & 8. FeyR KK 2 5B IEN i
T s 40 9 1) 7 W AE FH A oA AR st MR 41 i i) 4 i E2 7 C Antibody-dependent cell-mediated
cytotoxicity, ADCC) ZglS8-1601 FIg 4 F 66 £5 DUFIR A% Je s S 4, 51 £ B AL i) o
E R KEEMNER . S Ay, AR EREAIH . W Ak R SR 40 B TE N IR
A S 5 T X — i FEI, Tg [ FeR 7E%0% R AT 2 A AL FRIAU), M i gt
i (gG) Frid (BEE) J&, B Fo 2R, FeyR S5EATH Ig Bt mAH BAE A fil kT
— RN, IR NAE RAEF g B E B . K24 FeyR LAY, 4% FeyRI, FeyRlIla
H1 FeyRIlla, #FREHS T AMEAE AU, DA St R I 7 £ AMDV IRGLid 2, 5
e FPETUATE R GUR-PUiR A9, FEEid FeyRlla 3246/ S/ ADE /5 #E\ ELWE40 i
PR, J7E 20 A P 3 A s 2

it AMDV-DL125PS 415 AMDV-DL125NS #H % 3 ik mRNA [ KEGG & &7,
BATVRIL FeyR NSRBI N A@ K+ Syk. PI3K. Akt. PLCy. ERK1/2. PIPSK.
Cdc42. Rac LK CrkIl # & 48 FIHERIE, Mi%EHE Gab2. cPLA2. Vav. DOCKI180 AT
WL, Syk &—M VZRE TG Mg Wi, Soer 4R 40 i S i P R 4u i b )k
STARES E R, R T FoyR NS E VRN N A @B 10 LA & . Syk ISR
T T B MR AR AR S, ORI, Syk IR TR E RN Syk 21k n] i ik
,ﬂ;};ﬁ[l%]o

Syk B AL 5 i PISK (—Ff Py 1l P e LB » PI3K 7E AWt /E A b 1) 32 4 E
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AL R A 28 S FVUE AMDV YL FE K] ADE Bl
Fe—H T R AN FEAR

F2 Y 1T RIURE PN S4BT 06 75 IR AU ZE(RU6T) 24 PI3K 45252k H B 2 R AN G & A RIaZ
WG SIE, S8 p85 W AR NI FUEMAL, pl10 WAL 5 p85 WAL SR
Y Ptd Ins (4, 5) P2 (PIP2, WEARWEWLEE 2 BEER) #51L A Ptd Ins (3, 4, 5) P3 (PIP3,
PN EEIULEE 3 W) . MERRIVIEEA S S B PUIRE , 05 82 HE0E B (AKD .« BORGE ) Akt 12
—BIGE P70 MRS S6 T (p70S6K), Ml FECEWAEH K4 ; H— 771,
WEE R Syk 5 PI3K LA A PIP3 LA 45 & -3 o JIg L LI 6% 5 8 (phosphatidylinositol
phospholipase C, PLCy). fEEME4NMIA, FcRI 8% FcRII filif2:1%5 5 PLC /- 51 CaZ 4

(B5 % 715510, Calcium signaling pathway), HH/rFFECEWRIEAIS. [FE, Syk fé
[0S SR AL B TR A R Vav, HE P ] DU g s R ik R A0 U O PR s 70Nk 47
WA B, Vav EEEAERHREEFEZNIEN, Vav 7E FeR M FHEEERH T
Pl SR AR B A R AR T BB AL s 781720 & ) Vav #F— P 30E Rac @, 4 FEEM
TR PUR-PUAE S YIRITE] FeR RElREL4E & Crkll 5 DOCKI180 KIE &4, MImiEiE
Rac {55, SR AEE, Rac 5 Cdcd2 fEHFVE/ER F FIAIE D sEA A E, (HE
AT BN B R DL Bk s Rel 7 FEARKIG Y, TR AR O A
1 Syk. Rac. PI3K. Akt %3 FifIFRIA, WMPR-PIAE WAL FE T FoyR /M S
W 4 L P A 30 B S AR R i, A o i g BRI ) Syk RIAE R E TS, W T
HATHERIRNIRTE AMDV 441t #2 1 ADE BRI T HE 5

FceRI 15518 (Fc epsilon RI signaling pathway) 1E A T Y8 5 S 38 %1 02 8 5 42

FoCHIE I . —. AWFURIL, EREIEHIRN ADE RN 1, FeyRII & FeeRI I sR/KF
B3 L, 8787 FeeRI 257 PRRSV ADE #wiI7), 4 FeeRI AW/ LR 4R 7 M %
JERREH E (IgE) Fe -5 A M3 1 =y 55 Ay 52 480 AR AR 70l siz 4 i 22 i b
FceRI J2H o B Ay WAELHRL, IHFTRM=REEED. Hiy WENF Syk B, p I
BIRAKE FFA (BURD) 453 FeeR1 AZHAF 5, (HENJE Syk SO RN ISR CAITECK Syk
AT Ca? IR 5 fF LA U717 FeeRI 5 SIS I HHFE ', Lyn A1 Sre KT
PTK #0E, Lyn BIBGE AL B . v BE RSB 8 B IRARBERR AL, BERRALI B Ay I
H IR B BE Lyn A1 Syk. BE Y Lyn R AL I0E Btk A1 Emt. Btk A1 Emt $3))& Tec
K, mAs RN Ca2 /Nt M s PKC. PKC BTSN~ Ca 38 hi 2 R SR s
NEr T H—J7H, R4S Syk K, # FFRIER Syk WuE I B iF PI3K,
PI3K A% PDK, JHTEBERRAG S BOmJE L AKT %R, — @M L Thl 48 &%
FEA Th2 M N FELEIBR 540 MR 1 32 i i b, R P A 1 (BLAZ 440
Z RN HNH) Can IL1R. IL-6+ TGFB3 45), 11 Thl 40 e i+ i) IL-2RG. 1L-18 55 R iARIA.
Zi b, FRATHEN FeeRI 5 S EUE FIRES 5 1T AMDV 4L #2911 ADE L], &M
PR 1 b s A 2 PE DR 1 I N R IE R BT RNV IG N, XA e IE L AMDV K
Ll JARSA 2 2 B MUAE DA A 4 B 14 98 E 553 BRAR AL (1) Ak 22 i [R] 2 — [66. 152, 1801
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AL R A 28 S FVUE AMDV YL FE K] ADE Bl
Fe—H T R AN FEAR

Foy 2RSS G R 2 ME AR AR ER A RNES, IFRA BN EA G4
AR RS, B R A (Phagosome). WA (A 2 B 28 1 A F A 3 ik /D
# GTP f§f) Rho KL 2, 45 Rho, Rac fil Cde42, EALENER A4 E 22 EH PR E
B, AISBUEEMN IAYE. DR RRIR B s,

AR AR TE A IR N o B FR T ST (Lysosome) fil G . RG4S B BG5S
TR A S PR RE TSORT T A W A v A W A2 ol PRV A 28 DG B S IR AR 40 2Rk ARG,
pH 2129 5, ZAHMR EZH WA, & PR T EROE 2% B AT PR A . IR T — &
IR EFEN A BN E AR RIS A S VA R A IE RS T, FRATR L
Fh A B AR K B 2k B _E (IDUA. NAGLU Ml GNS), VARG AR5 [ 37> £k
KA, Hd EEERAREE A LAMP f1 LIMP ¥ _EiRRIE, 1R REHREE A Ba
4y 221k /i (Cystinosin, NRAMP, LAPTM J LITAF), fE/kXHE 7~ AMDV &) ADE
R, - E R M ) R D e v e TE A I T .

- BRI FT ARG 7, B 4 (HSC)  H FR BB B o 4 1 Sfel1 34
1851, fRiE M4 &2 (Hematopoietic cell lineage) i H, FA1AI M-CSF (EN&4ii04E
R T, AT AR 3E A 5 5 4 B e 40 B AN AR M B A, TR R A R T
I KT~ 0 H A 288 SRE O 755 BRI B 4l R B A E AT D . CD14 (Lipopolysaccharide-LP 3214,
AT HRAZAN A B R i SR, & —M adiie o bdii) RIAETFE, 1 GM-SCF %
RE AR, W 7RG AR T, B A T 8 B A 1) R T e A4 o

FEAN A RS (Focal adhesion) o, FRATAIAEK T GF &k B, Jfild b
WHEEE ) (Paxillin, —Fp3 K fu ML T 20 B RE B (R DD A7 B LS 8 - B 2 ) 4t
HAREH), [H#E L actin RIAMIEHEEZE, M T B2 8 E 40 H - 22 17 708 2%

(regulation of actin cytoskeleton) W& WBhEHE S FREEBEIERAHMES) K
A 1186, 187] | 7 4 fig 4= 533 4% (Sphingolipid signaling pathway)H', Gi EA#EZH El, Gi &
F AT LSO PISK, AT -5 B4 M kS 4 v R e AR 2881, 2 BT HE GF J¢ Gi IR
&= LT EE 2 AMDV &L s ADE AL Rz —.

T ncRNA-mRNA BEA T R IL, 75 AMDV B4eid #2 B 4w iis RNA S B Geid 72 m)
REAA{ERZ M. Horp Syk JE A A BE HH miRNA tgu-miR-193b-5p S i RIE, SR & £ 4R 5
INFIEEERIFAEE (P>0.05); miRNA xtr-miR-320 (Nif) 7if# PLCy-2 (_ Lif);
IncRNA XR 001181178.1 CRif) fifi4s PLCy-2 ( i), XR 001178194.1 ( Lif) 1EM
W RAC2 (B A IGFIR (LB, XR 001176625.1 (_EifD Fuifiiz VAV3 CFifD.
X4 ncRNA ][RI 24 mRNA, M2 AEY) DI fe A& 8 E %5, {H ncRNA-mRNA
A AR5 55 R 5 AMDV YL FE b ADE HLHIG N FEER RiE A f ik — B I6AE . BN
A, X mRNA-IncRNA-miRNA I EAE/3 T, RIL xtr-miR-320 5 PLC-y2 [ EAE
52 32 % IncRNA 4%, 4tk 52 % (1) AR OC R W B AT AR AR AR 58 AMDYV & 441t #2H ADE
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AL R A 28 S FVUE AMDV YL FE K] ADE Bl
Fe—H T R AN FEAR

BB FE T 22—

i GO BHI RS T KE Terms, XU HWW RAVRRE . AU RCL 73T 2
Beo IRATKINA 2 AW ICH) Terms 5 5, WA (metabolic process) 4HAEAR
W FE (cellular metabolic process) A& it #2 (biosynthetic process) A& H AR
£ (protein metabolic process) %5, FE7~ I AMDV EHen] Ge¥b M BMA AR B4R, X5
WERRSHIRIEAVI G : AMD NS MEIEFEIE R, G fE R R R K IR EE, aR
H#EE, &K, FSHUTARECS S, H80 50 il Re A E R IDIRZE . AMDV 4] ADE
HLHEFE TP AR AR A OC R A Rt — PR 5T

4.4 1NEE

(1) GO EHE/HT I AMDV JET FE sl KA .

()it KEGG & HE K I AMDV 4% ADE 1EF K& FeyR FKG N5 1 E 40 i
WA IEES . FeeRLERG. FEEAREL . MAFEK. PBK 550K, &gt R, s)
EsEiiliuks g HRTEEE A STYT R

(3) Syk 1EA FeyR 2R G  F 1 EL R A0 AL P Frid 2% 1 BB R Rk b vy, mlE
FIRANIRFE AMDV BEGLnt #2rh ADE AL B4 7858 o

(4) PLC-y2 5 xtr-miR-320 fJ HAE R R3ZE|Z % IncRNA 5.
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AR R AR AR S IR K3 Syk F: I AMDV &
e #Erh ADE HLHIHR 5T

FRE /KIB Syk ZEEEIE AMDV i i24 ADE #HlHIRS

AMDV & 2> FEUK SRR MAE S IR E 2 & 2T = SRR SR 20 88, H i
LRI Fiia AMD WA 2. AR FTIESE T AMDV &GS R P A2 7E ADE. X — Ll
SHT AMDV HHUE M LLRAEVER . Syk CIESZARRRE IR ) |2 %95 T i 4
WRELAHM . AT AR S I P R 4SS, RBUEE SR U RN R BTG —. @i
RSN, RIAE AMDV JEYL(1) ADE #E8h, FeyR A5 1 B W20 g P 7 38 i v Ak
F A B KSR Syk 2K (LLURfEIRR Syk) FiAR . Wik, Az —PH 7 Syk
2 5ifi# AMDV B4t 24 ¥ ADE ML

5.1 Rt
5.1.1 ##§
5.1.1.1 fRE K HAEEKIE

/B AMDV-DL125. 7K 3841 I JEAC S AZ 40 i 4y BS 404k S ADE 44 Mk 72 R Y 44 42 1Y
HW 3.1.2,

5.L12 BB EEEKER

E. coli DH50, Wk L5 EARAE . EAZFRILHA pcDNA3. 1v5-HisA T Invitrogen 2
m (5.1,

[

[%] 5.1 pcDNA3.1v5-HisA JRAI[EE
Fig.5.1 Plasmid profile of pcDNA3.1v5-HisA
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AR R A AR S IR KSE Syk F:FHE AMDV &
e #Erhr ADE HLHIHR 5T

5.1.1.3 i 3637

A FEIRIEH A L& 5-1:
51 EERFIREKIE

Tab.5-1 Main reagents and sources

RIGFEH I

R LB A A M 3 5 FHEE

Opti-MEM 7 IfiL i 15 77 5 Gibco

Yl f £ 753 RPMI 1640 Gibco

fMiFEAEE (BSA) % [ Biofroxx

Trizol Ambion

RNA $EHUR7 £ Axygen

G AR E QL s CRRIERAE

HRP IR 055 1eG AEH G SRR 7l

FITC FR2 MRS 1eG AL AR A

HRP FFiC 0L 4% 1eG AEH G AR 7l

PAGE BEIE kAl & I AR A TR A 7
PAGE Rt el i FRERENH A R A
ECL 5 o IR AR IR AT
SR R NREDHRAH

BCA & (K BEIE Wl RRREVARAH

5.1.1.4 i 561% %

I H e IR 5-2:
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AR A 2 A i S HTLE JKSE Syk HEKE AMDV /&
et #Eh ADE HLHIHR 5T
®5-2 BRMERE
Tab.5-2 Commonly used equipment
oS kS
TRV R B Lo THERMO
HFLAES TN 2B TR IR AT
JoiA B R TEIE PR Leica A& B A 7]
DGR BRI TEE R Leica A A PRA

MM TTHEIX Leica Microsystems CMS GmbH
CO, TH iR A 35 77 56 (Hera cell 2401)

51 VA T M g 12 P kA

I EIAY

96 E & PCR AL

RFect™ J5 A2 M /MZ IR % G157

RFect J5 40 BT DNA % 4l &

1 [F] pf < Leica {X 254 FR 2 &
THERMO

=

Bio-Rad
Bio-Rad

TBE DR Leica {28 FRA
HINE RAEDEE SR A
N E RAEDEE R0 A R A F

5.1.2 %

5.1.2.1 7K3RSM A ML BB ¥Z AR R I 5y B 1S T

IKSEA A I A A0 A b o B R TR D5  3.1.2,

5.1.2.2 Syk EFET RIAFhi i

(1) Syk :PFFH

LSS DU & v R B AR et Syk 4 CDS XIS 1Y (3% 5-3).

(2) HJ% pcDNA3.1-Syk BEAZFIiA#H k.

MR FAZRIAHR pcDNA3.1vS-HisA [FHIRITFEVEEMA TP (£ 5-4), FEWHS
A pcDNA3.1v5-HisA [FEVEF A Syk 2K, FFIEEH W E E. coli DHSa 1 v, IR

IR
% 5-3 Syk Z[EEEL PCR 5147
Tab.5-3 PCR primers of Syk gene
FEmd 5 ekl L& (np) P
fir (bp)
F1  5’CTCGCTTCGCTCGCGCACCTT 38-70 1666
TGGCGCTGGTG3’
Syk 1681-1703

R1 5S’TCTACTTTTACATCACCACCT

CC3’
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7 5-4 pcDNA3.1v5-HisA [EEELH3(4

Tab.5-4 Homologous recombination primer of pcDNA3.1v5-HisA

FB 51 ek (A PR
LR e (nt) (bp)
F2  5’AGTTAAGCTTGGTACATGGCGGGG 38-70 1666
AGCGCGGCCGACAG3'
Syk-1

R2  5’GATATCTGCAGAATTTTAGTTCACC 1681-1703
ACGTCGTAGTAATAA3’

PCR J Wit 2 R N2 (R 5-5, 3 5-6):
%R 5-5PCR K% (Prime Star Max)
Tab.5-5 PCR reaction system (Prime Star Max)

Hor whnE (pl)
Prime Star Max 12.5
DNA i 0.5
F (20 mMD 0.5
R (20 mM) 0.5
H,O 11
Total 25
% 5-6 PCR R R 514
Tab.5-6 PCR reaction conditions
T BN JSNEIR []
98° C 10 min
98° C 10s
50° C 5s
30x%
72° C 10s
72° C 7 min
4° C TRAT

(3) FEYIRERE A .
DLF 3% —
(4) ki,
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e #Erhr ADE HLHIHR 5T

T3
(5) BRI .
W TR I BUREIE T35 M8 B S AR RS A TR A wle AT IR, WP 45 348 H DNAMAN
(version 6.0) HEATHHIEFHILLXT, f#H Chromas (version 2.6.5) HEATHRIEUE(E X, LA
X 73 %5 0| L B U

5.1.2.3 7k38 Syk & BRI RN LA TN

WA IRTF 7K S Syk ZERF 41, @i B Hgmd i Syk 8 H AT AEYME B 54T,
(1) Syk —Z& &5 T .
F) F 3 https://web.expasy.org/protparam/Xf /K38 Syk S N Syk (Homo-Syk) 347 £
A Joi S HRAEZ 73 M
(2) Syk 2 &5 T .
F|H https://prabi.ibep.fir/htm/site/web/home H ] — 25 g5 44 Tl T Kt 47 /K58 Syk 1=
ey AR RIS
(3) Syk EZJEEX Fll .
F F 3 https://embnet.vital-it.ch/software/TMPRED _form.html %} /K57 Syk #4715 5
X 73 B o
(4) Syk {55 KT .
FII FH M 5 http://www.cbs.dtu.dk/services/SignalP/[] Signal 5.0 L. B3 #17K 38 Syk HIfE 5
Ik o
(5) Syk 4HHE P &AL 7
F) FH 3 http://www.csbio.sjtu.edu.cn/bioinf/Cell-PLoc-2/%F 7K 57 Syk #4741 i P 5 157 T
b
(6) Syk BEEALAL RURIBEER A AL i 5 o
FIF WG http://www.cbs.dtu.dk/services/NetOGlyc/TE 2k 73 HT/KSH Syk HIREIEALAL &,
FIF http://www.cbs.dtu.dk/services/NetPhos-2.0/7E 2k 73 HT Syk HIBEERILAL A o
(7) Syk & H i =R 5 R T
FI| FH X 5 https://swissmodel.expasy.org/%} 7K 5H Syk M Homo-Syk 147 = 2 25 ¥ ) Tl
(8) Syk FitJEEKALI T
FI| F§ DNAStar 4+ 1¥) Protean . B3 17 /K50 Syk MIPLIRFRAL 73HT

5.1.2.4 Syk F#t AMDV BR324 #9 ADE HLEI 3

(1) SiRNA-Syk % Je i AR 4h ] I 5 Az 41 o .
T R AR e X DAFE G, TR b ade FH 5 R AR A B 8% G 140771 RFect™ J5iAR4H il /IMZ R
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AR R A AR S IR KSE Syk F:FHE AMDV &
e #Erhr ADE HLHIHR 5T

BUGAF] (585 : 11014) 34T siRNA H e, BARE/ESBRIR:
© ApEeFR: Y 4 h QTR KSR IR A E AL A, 7L 100 pL N 2 FLE09)
ARG TR OREHiAR), FILAMREL 2.5%10%;
1.2 pmol siRNA ] 10 puL Opti-MEM Ja IflL 175 5% 9% R F B+
0.4 uL RFect™ H 10 uL Opti-MEM {5 55 F7 240 R, iR BRI, ## & 5 min;
1RA siRNA MRS RFect™M Wi, BIFIRA), ZEIEIME 20 min;
¥ 20 L I EMIMAEEFZALAN, B REFRR S
5% CO2, 37°C I BEEFR,  onill e PR RO
TR, WHERTE 25 min WTEE@-@ IR, DLIRUERE G R0 .
(2) pcDNA3.1-Syk %% e A4 & i Jr Az 40 i
16 A e 0 e JEAC A LX) RFect UKL DNA #0487 (1585 : 21013) #E4T ik DNA
gy, BARERIEWR:
O HpREFR: Y 4 h QTR KSR IR A A R A 4, 4570 100 pL A KW FLE04)
PR TR OREPIAR), BILAREL 2.5%10%;
@ 0.4 pL RFect #44RX75) 4 10 pL Opti-MEM JRIILIE 55 78 365k, HRIR A G =i
B 7 min;
® 0.2 ug FURIFH 10 uL Opti-MEM J 555 7= 3658, RRIESE ZiREE 5 min;
@ ¥ RFect-BrF TR A0 N 2 FOR-Be 7R R AW, BRIR A G =R E 15 min,
DAL PAY
® K ERIBARRINEREFRIL, BRERINE;
©® 5% CO2, 37°C A KEFE, Kol Izt .
R, SBOF RFec-H: 7R IERA AR -BE R IR AWM I PR EE, AnT
ST -
(3) siRNA-Syk % Ju B A% 21 i 1y [ 1% 6 28 2 A
i F FITC Aric ) siRNA BEAT 5%, 553% 12h, B 40i, 58 6 B o 6 i .
(4) EEWRENE
O BUEE4HM, 12000 r/min, 2.0 10 min; PBS A&, FREC (12000 r/min, 250
10 min), 3 b
@ BEEHBOMK, IMANEE PBS HE, EGE 3 X, HEASERI;
@ KA A RUE S RBERR 25 me/mL B R B AR T 78 IR AT -20°C
TRAF, o FH AR AR A 0.5 mg/mL 88 FARET;
@ WEERERIZ 0. 1. 2. 4. 8. 12, 164 20 uL 1F] 96 FLA T, IndsdE SRk
#NEF] 20 pL;
® 96 FLIRHIIAFFIE AL, IbRE S AR RECRN 2 21 20 pLs
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AR R A AR S IR KSE Syk F:FHE AMDV &
e #Erhr ADE HLHIHR 5T

® [ 96 FLB M BCA TAEW, 37 °C JiU& 25 min;

@ BEEFRACNE 540 nm FEAKMBOGEE, FFiHE S LR BWREE;

W—EEREAMN 4xEE EAEZM, WhKE DS 10 min, 4 m SDS-PAGE #+

i, -80°C Zr B ARAFA4

(5) A H % ENiZE-Western-blot Al Syk ik & .

@© 48 SDS-PAGE 7} B3 )l il £ a0 & i B P BC ) 12%3R B2 73 B, 9F LA S TR I

)i

@ srElcEtEfE, fiES R R SRR, JFLIRARR TR AR R IR, %8 SDS-

PAGE ¥t 4 i i 7] 25 10 BH 5 1T ) A 4 e 5

@ TE EHEUMRFE MR A EAE G

@ ] KRS YN 2 B LUK

© KBl B AR N KA, IR EREE BRE, PN 2 R 1 3KGE B DA

Buffer #h 5% ALRIUE 2571 EL;

® 80V, HiJk 10-15 min J5, 120V FEIKZ W (0 2% 45 B 2 Bk RS 340«

@ KT HEE, K& RN B YR, $ MM AR B TEAR I 4K A AR

B HR. PVDF By (JE 7, PVDF i A JEARNLLE T I B 42 il ~F- i i

3-5 min);

THETEEACH 60 V AT E B F5H) 10 min, HUH PVDF JE;

© & 5%BLARYHE) TBST = ifE 4] PVDF i 2 h;

TBST % 3 Ik, %K 5 min;

@ IAN—Pt, 4°C ERIEE;

12 TBST ¥EfiE 3 ¥k, &K 5 min;

@) HIA HRP FRid =40, =EFE 1 h;

TBST ¥EfE 3 ¥, £FK 5 min;

(15 ECL &3y s1mmE R, KM B T g 0 %

(6) AMDV-DLI125 &4 T4 Syk ik J5 ADE A [¥)95 2545 DA

i [l qPCR #:ll T-3 Syk ik 5 AMDV-DL125 B HI1E M . 367049 A: siRNA-

Syk; B: pcDNA3.1-Syk; C: Control; D: NC-siRNA; E: pcDNA3.1.
(7) AMDV-DLI125 &4 T4t Syk RIAJG ADE B[] IFA 5% .

R4 Syk Rk 5 B/ S JEARS M A ML B A% 4, #214 3.1.2 177744 & ADE &4t
FAEAL, DL TFA RIS i AMDV-DL125 4L 150 . 36 50 418 pcDNA3.1-Syk 4H .
siRNA-Syk 20 & Control 2H.,

(8) AMDV-DLI125 &4 T4t Syk ik 5 ADE #E R 1) AH I i IR A I
i qRT-PCR #5ill AMDV-DLI125 /&4 T4 Syk 1A J5 ADE A28 (1) AH 5C 4 Jfa [R] -1 IL-
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AR R AR AR S HIE K Syk ZEFHE AMDV /%
Jeid #2rh ADE HLHIER T

10. IFN-yR1. TNF-R1 }% TNF-R2 Kik &,
5.2 R
5.2.1 Syk ZREFER

S SR ARBAEHEAT /AT LX), KBS A XM 013049302.1 AT XM_013049137.1 4351

5 Homo-Syk W 5 2 M7y m E R (K 5.2). Fit, Rz T519, #

B Mink-Syk 4= K CDS X 741 it PCR 3543 K/NA 1908 bp 1751, F:EK/NF A TN
(K53,

Ene_003168.2 1 MASSGMADSANHLEFFFGNI TREEAEDYLVQGGMSDGLYLLROSRNY LGGFALSVAHGREAHHYTIERELNGTYAIAGGR 80
Bxp_012904589.1 1 MAGSA-ADSANHLFFFEGNI TREEAEDYLVOGGMSDGLYLLROSRNYLGGF ALSVAHGREANHYT IEREMNGTYA "79

Byp_003168.2 81 L g REQ
Bxp 012904569.1 80 THGSPAELCHYHSQESDGLVCLLTKPFHRPE

Byp 003168.2 161 TAHEK
Byxp 012904589.1 160 e

@yp_003168.2 241 vE

Bup 0031682 321 HPYEPELAF
Bxp_012904589.1

Eyp_003168.2 401 VKILKNEANDPALKDELLAPANVHQQLONPY IVRMIGICEARSWMLVMEMAELGPLNKYLOQNRHVKDKNIIELVHQUSH 480
Bxr_012904589.1

Exr_012904589.1

Brp 003168.2 1
B | 9 cizs0is6

Byp go3tes.2 Bl  THASPADLCHYHSQESDGLVCLLKKPFHRPQGVQPKTGPFEDLKENLIREYVKQTWNLOGOALEQATISQKPQLEKLIAT L
Exp 012904756.1

@yup_o03168.2 161 TAMERMPHFHGKISREESEQIVLIGSKTNGKFLIRARDNNGSYALCLLHEGKVLHYRIDKDKTGKLSIPEGKEFDTLWOL 24
Exp 012904756.1

Epp_003168.2 241 VEHYSYRADGLLAVLTVPCURIGTOGNVNFGGRPOLPGSHPATWSAGGT ISRIKSYSFPRPGHRESSPAQGNROESTVSF  32¢
Exp 012904756.1

Bpp 003168.2 321 NEYEPELAFWAADKGPQREALFRUTEVYESPYADPEEIRFKEVYLURRLLTLEDKELGSGREGTVERGY YQMREVVETVA

40
Exp_012904756.1 1 &0
Enp_003168.2 401 VEILENEANDPALKDELLAEANVMQULONEY IVEM 0o g 48
Exp 012904756.1 61  VEILENEANDPALKDELLAEANVHOQLONPYIVRMIGICEAESWHLVHEMAELGPLNKYLOONRHVEDKNIIELVHQVSH 14
Enp_003168.2 481 MK YLEESNFVHROLAARNVLLVTQHYAK I SDFGLSKALRADENY YKAQTHGKWPVEWYAPEC INYYKFSSKSDVWSFGV 56
Exp 012904756.1 141 GMEYLEECNFVHRDLAARNVLLVTQHYAKISDFGLSKALRADENYYKAQTHGEWPVEWYAPECINYYEFSSKSOVWSFGY 22

Ee_003168.2 561 LMWEAFSYGQKFYRGMKGSEVTAMLEKGERMGCPAGCPREMYDLMNLCWTYDVENAPGFAAVELALANYYYDVVN 635
Bxp 012904756.1 221 LMWEAFSYGUEPYRGMEGSEVSAMLEKGERMGCPAGCFREMYELMELCWTYEVEKRESFENVELRLANYYYDUVE 295

52 BHERASEMFIILERER. A: F5) XM 013049302.1 (HEELFI XP 012904589.1) vs.
Homo-Syk (EEBEZFFI NP 0031682); B: XM 013049137.1 (REEZFF XP 012904756) vs. Homo-
Syk (REELF51 NP_0031682)
Fig.5.2 Amino acid sequence alignment results of known transcripts. A: XM 013049302 (Amino acid
sequence XP_012904756.1) vs. Homo-Syk (Amino acid sequence NP_0031682); B: XM _013049137.1
(amino acid sequence XP_012904756) vs. Homo-Syk (amino acid sequence NP_0031682)
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5.3 Syk 522 CDS X &7

Fig.5.3 Syk complete CDS sequence
5.2.2 ITFRILXFRHKL pcDNA3.1-Syk B2

M I [ Y5 2H O B E A% R A R AA pcDNA3.1-v5HisA, Jiki4s K 7410 bp, FURLK/NFF
G (E 5.4); WFgsRER, /K3 Syk 5 Homo-Syk #%H B /7 41— B 81.42%, &I
R — 3t 90.74% (B 5.5).

5.4 ZEM1LAY pcDNA3.1-Syk FRE K [E
Fig.5.4 The electropherogram of the linearized pcDNA3.1-Syk plasmid
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—H = 81.42%
1
Homo_ SYK.TXT CACC >CTIC CGGC,
Mink SYK.txt G ANCCACC TC TTC 2
Consensus =EGQu\.acbéauagcaugGquauéQ\.CCu&auucyuvgus..\.. TCTTCTTCggcs
— B t- 90.74%

Homo_SYK Pro.txt ASSGM

¥ ADEANHLFPEFFGNITREEAEDY
Mink SYK Fro.txt | MaAGSHENe LIRSS Sde hesiarya o

Consensus qggwsdglyllrqsrnylggfalsy

aaggaadganhlpfffgnitrecaedy

5.5 Mink-Syk 5 Homo-Syk FFHItEXt. A: #Z%EEEFFILEXT; B: EEBEFFIELXS

Fig.5.5 Mink-Syk vs. Homo-Syk. A: Nucleotide sequence alignment; B: Amino acid sequence alignment

5.2.3 Syk BB MR & H RGN
5.2.3.1 Syk BB R—RLE TN

IKFH Syk B9 F 3N Ca216Ha9ssNss00938S31, A 635 MR IEIRR I ; WK 5-7 ] FH H,
IK3H Syk KAL) 5 Homo-Syk A —3, {HARE 4L Homo-Syk .
3k 5-7 K38 Syk 5 Homo-Syk FB{L 14 FRXtEL 4547
Tab.5-7 Comparative analysis of physical and chemical properties of mink Syk and Homo-Syk

Syk Homo-Syk
BRI 635 636
FHX R (W 71982.18 72123.26
it pl {E 8.28 8.44
1E AT 2 B R R 2 (Asp + Glw) 77 75
B ff Z IR R TR AL (Arg + Lys) 81 80
AHEE R 41.83 (stable) 40.80 (unstable)
G 2% 74.80 76.23
FHISEKZRE (GRAVY) -0.518 -0.537
5.2.3.2 Syk BIE R R Z R L5 TN
SOPM Tl /K5H Syk 1) — 2k &5y (Z%(: window width 2 17, similarity threshold A

8, number of states N 4; & 5.6), o W2JE 5 35.43% (225 NEIERR), EMHEE S 19.69%
(125 MR, B FEA G 9.92% (63 NMEEER), TN Ml 5 E 34.96% (222 MR
).
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II'II*IIIII1III1'-'IIIIIII**IIIlIIIIII-I"I-*I-III*III G R III

10 20 30
I I I I I I I
MAGSAADGANHLPFFFGNITREEAEDYLVQGGMSDGLYLLRQSRNYLGGFALSVAHGRKAHHYTIEREMS
hh httttcceeeet hhhhhhheeet ttheeehhcthhhhhheeehhtt eeeehhh
GTYAIAGGRTHGSPAELCLYHSQESDGLVCLLTKPFHRPPGVQPKTGPFEDLKESLIREYVKQTWNLQGQ

eeeeet heeee eeeee hhhhhhhhhhhhhhhhhcchh
ALEQAITISQKPQLEKLIATTAHEKMPWFHGKISRVESEQIVMIGSKTNGKFLIRDRNDNGSYALCVLHEG
hhhhhhhh hhhhhhhhhh tt tteeeeeeccttceeeeecccttcceeeeeettt

KVLHYRIDKDKTGKLSIPDGKKFDTLWQLVEHYSYKPDGLLRVLTVPCQKIGGQTGNINFGARAPLPGAH
5.6 Syk B ZREEHITTN
A: RKEFEARERES; h tv e fc 2ARET « 1E5E. pEA. TMHEMETANSH; B: K=
ZFRm o 1BIE, PRELERREME, RPBELERTPEA, REERRIITANER
Fig.5.6 Syk secondary structure prediction

A: Capital letters are abbreviations of amino acids; h, t, e, and ¢ represent a helix, p turn, extended

chain and random coil respectively; B: Long vertical line indicates o helix, middle vertical line indicates
extended chain, second middle vertical line Indicates B-turn angle, and short vertical lines indicate irregular

curling
5.2.3.3 Syk HIEBR X TN L

TMpred FM/K3E Syk #5 X (Bl 5.7), =T 500 73 B X BN 5 R by ek . 45 2R
RILT — A B IEEE IR, AT 55 549 2 596 AR X (R 5-8),

THpred output for MINK SYK
1000

-1000

-zo00 - K

-3000

-4000

-5000

-6000
e

5.7 BERREEAET S T

Fig.5.7 Transmembrane domain score prediction
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3 5-8 FERELE I TNVE S

Tab.5-8 Transmembrane domain prediction score

Inside to outside Outside to inside

From To Score From To Score
1 20 (200 97 (++) - - -

276 296 (21) 118 295 299 (25) 48
549 569 (21) 760 (++) 549 570 (22) 52

BRI T IR R
B BRI T T

5.2.3.4 Syk B915 S RA T

i SignalP-5.0 Xf7K3H Syk #EAT(E S KT . 25 R B/R/KFE Syk AMEEESIE (B
5.8,

SignalP-5.0 prediction {Eukarya): Sequence

SP(Sec/SPI)
5
OTHER

Probability

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

5.8 7k3B Syk {55 BTN

Fig.5.8 Signal peptide prediction of mink Syk
5.2.3.5 Syk B9 4HAR A E RN
Cell-PLoc 2.0 Tl 7K3H Syk WAHME A7 . 45 R E7s/K5E Syk WA T I A (A

i) (E5.9).
- Euk-mPLoc 2.0 Computation Result

Query protein [Predicted location(s)
query protein Mink_SYK Cytoplasm.

[ 5.9 7K3A Syk K9 IL A E AL
Fig.5.9 Subcellular localization of mink Syk
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5.2.3.6 Syk ¥EEEAL R MBS 1L 3L s FIUN

SignalP-5.0 73 KIAFLE 11 AMNEAE R AL AT (] 5100,

QUERY net0Glyc-4.0.0.13 CARBOHYD 265 265 0.317277

QUERY netOGlyc-4.0.0.13 CARBOHEYD 283 283 0.545405 . . #POSITIVE
QUERY netOGlyc-4.0.0.13 CARBOHYD 285 285 0.369736 .

QUERY netOGlyc-4.0.0.13 CARBOHYD 291 291 0.289513 . .

QUERY netOGlyc-4.0.0.13 CARBOHYD 295 295 0.552844 . . #POSITIVE
QUERY netOGlyc-4.0.0.13 CARBOHYD 297 297 0.615838 . . #POSITIVE
QUERY netOGlyc-4.0.0.13 CARBOHYD 307 307 0.846808 . . #POSITIVE
QUERY netOGlyc-4.0.0.13 CARBOHYD 308 308 0.90574 . . #POSITIVE

QUERY netOGlyc-4.0.0.13 CARBOHYD 309 309 0.889518 . . #POSITIVE
QUERY netOGlyc-4.0.0.13 CARBOHYD 312 312 0.566968 . . #POSITIVE
QUERY net0oGlyc-4.0.0.13 CARBOHYD 316 316 0.772616 . . #POSITIVE
QUERY netOGlyc-4.0.0.13 CARBOHYD 317 317 0.654278 . . #POSITIVE
QUERY netOGlyc-4.0.0.13 CARBOHYD 319 319 0.799743 . . #POSITIVE
QUERY netOGlyc-4.0.0.13 CARBOHYD 332 332 0.645573 . . #POSITIVE

5.10 7K38 Syk BEE LALLM
Fig.5.10 Mink Syk glycosylation site prediction
X REIR (Thr) BEEIR (Tyr) N222R (Ser) WIBERRALBEAT 04T, TR B8 Hy
0.5 (1373 KT 0.5 Bl E ABRRAL 5D, S5 REoR, WHRAAAE 37 DMRRACAL AL, 720N
22 A Ser Bk, 4 A Thr BREEAT 11 4> Tyr 7R (] 5.11),

642 Sequence
MINKSYKMAGSAADGANHLPFFFGNITREEAEDYLVQGGMSDGLYLLROSRNYLGGFALSVAHGRKAHHYTIEREMSGTY 80
AIAGGRTHGSPAELCLYHSQESDGLVCLLTKPFHRPPGVQPKTGPFEDLKESLIREYVKQTWNLQGQALEQAIISQKPQL 160
EXLIATTAHEKMPWFHGKISRVESEQIVMIGSKTNGKFLIRDRNDNGSYALCVLHEGKVLHYRIDKDKTGKLSIPDGKKF 240
DTLWQLVEHYSYKPDGLLRVLTVPCOKIGGOTGNINFGARAPLPGAHPATWSAGGIISRIKSYSFPKPGHRKASSSAGSR 320
PESSVTFNPYEPDRGPWATDRDAQREAMPMDTEVYESPYADPEEIRPKEVYLDRKLLTLEDSELGSGNFGTVKKGY YQMK 400
KVVKTVAVKILKNEANDPALKDELLAEANVMQQOLDNPYIVRMIGICEAESWMLVMEMAELGPLNKYLQONREVKDKNIIE 480
LVHQVSMGMXYLEECNFVHRDLAARNVLLVTOHYAKISDFGLSKALRADENY YKAQOTHGKWPVEKWYAPECINYYKFSSKS 560
DVWSFGVLMWEAF SYGOKPYRGMKGSEVSAMLEKGERMGCPAGCPREMYELMKLCWTYEVEKRPSFENVELRLRNY YYDV 640
720

BO
160
250
320
400
480
560
640
720

Phosphorylation sites predicted: Ser: 22 Thr: 4 Tyr: 11
5.11 Syk BB 1L 52 79I

Fig.5.11 Phosphorylation sites predicted of Syk

5.2.3.7 Syk & B R =R L& TN

K3 Syk B AR =450 (B 5.12A) 5 SWISS-MODEL TEMPLATE LIBRARY H A5
B 4f12.1[NCBI £ 45 (Sequence ID): 4FL2 AJMALE 91.89% (& 5.12 B). FHilll4s A
QMEAN Z B 4-0.82. /K38 Syk H o #2058 ZEAREE. B FMAICHING thHEk, -5 Fi0il 1)
TR EE R 3 (512D,
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5.12 7K38 Syk 5 Homo-Syk =2k Z54#J[E . A: mink Syk; B: Homo-Syk
Fig.5.12 Mink Syk and Homo-Syk three-level structure diagram. A: mink Syk; B: Homo-Syk

5.2.3.8 Syk BIIRFRAL S

XKEE Syk #EATPUHERAL TN . M3E/KYE (Hydrophilicity Plot) > 0. PulifEFE 4L
(Antigenic Index) > 0. F[H °J P50 (surface probability plot) >1, K& MFEE (flexibe
regions) BkERF, AIREAAIEPUERAL. HE 5.13 AI%0, 7K Syk nIREAF/E 2 M PURER AL

T OScale

— T T T T T T T T T T T T T T T T T T T T
25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600

0 @ Hydrophilicity Plot - Kyte-Doolittle

@ Flexible Regions - Karplus-Schulz

] @ Antigenic Index - Jameson-Wolf

{ DO Surface Probability Piot - Emini

5.13 /K3 Syk B3R RAL ST 4R
Fig.5.13 Antigenic epitope analysis of mink Syk

5.2.4 Syk T AMDV B2 2+ ) ADE #lHIRF5R
5.2.4.1 Syk T RIA K HNHIZRIZH) RT-PCR LEiiE

5 Control ZHAHLE, #%% pcDNA3.1-Syk 41 Syk FEKFRIEHE L+, siRNA-Syk 41
Syk Jik [K 2 ik B B, T 25 S AR IR 2H K siRNA [ %6} B 41 %% & 55 Control 21 A —%,
TwEER (K514
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A: siRNA-Syk
B: pcDNA3.1-Syk
C: Control
D: siRNA-NC
' E: pcDNA3.1

2.0n

ddRn/dT
Foldchange
2

0.5

#EE(C) A B C D E
5.14 Syk i3 ik B HIHIFIZHY RT-PCR 33E
Fig.5.14 RT-PCR of overexpression and inhibition of Syk

5.2.4.2 siRNA-Syk ¥ /8 X BAZ4HARAY [FA 18

{75 FITC #ric B siRNA FEYe sz 2if, Wl 5.15 fras, HAag gty FITC
Pric ) siRNA, #{05¢ 6N DAPL Jeta g% . 458 B8, siRNA #H9x28m (K

5.15),
FITC DAPI Marge

A
=T o

[&] 5.15 siRNA-Syk 3537k SR 44 A TFA K18
A: siRNA-syk; B: siRNA-NC; R AIFERKIBEZMAEHIEF 12 h [5 siRNA (£RE) 70 DAPI
Ee) HNeERe, IR : 50 um
Fig.5.15 IFA of siRNA-Syk transfected mink monocyte

A: siRNA-syk; B: siRNA-NC; immunofluorescence staining of siRNA-syk (green) and DAPI (blue) after the

two groups were transfected with mink monocytes and cultured for 12 h. Scale bar: 50 pm
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5.2.4.3 Syk IEFRIA K HNHIZRIZH) Western blot 3 iE

Western blot 25 R 7R, 5 Control ZHAHLL, FEYLidFIA ik pcDNA3.1-Syk [ 4% 40
MM Syk B EARIEETF i, MY siRNA-Syk AL Syk RILBEK, SHRGE
T (& 5.16).

A B C D E
Syk — S s W e ASIRNASSYK

B: pcDNA3.1-Syk

C: Control

D: siRNA-NC
GAPDH ——— — E: pcDNA3.1

5.16 Syk T FiA KNI FRIAR Western blot 3 1E

Fig.5.16 Western blot of overexpression and suppression of Syk

5.2.4.4 Fif Syk RIAFHZ ADE =28 AMDV-DL125 # I1##) qPCR I&3iE

a3 A 2R KA FRIA Syk B4R RIS B I PLR-PUAE A1), @it SEi 5O e
B qPCR, X497 12 h (I8 b R 3575 DLEGHAT R B 45 R oR, iRk Syk R R,
AMDV-DL125 # VI 38 hn, mfidl Rk Syk BUm s AR Z %K, siRNA 5
pcDNA3.1 BRI AR B 45 DL 6 3 e (18 5.17).

*
A siIRNA-Svk
5000 B peDNA3 1-Syk
**  Control
A D: NC-siRNA
4000 ns E: pecDNA3.1
£ 3000
3
~ 2000
1000
0-

A B C D E
5.17 F#t Syk FiAfF AMDV-DL125 # 01#

Fig.5.17 AMDV-DL125 copy number after interference with Syk expression
5.2.4.5 T Syk RiAFF¥Z: ADE =81 IFA iXIE
XTFHE Syk ik & /5 ) AMDV-DL125 B BIALEAT TFA 56, g5 5.18, H
2 5O6 FITC #Ric ) AMDV-DL125, #8750y DAPL G+t i4ifiiitz . 45 R EoR, &

L 12 h i, AHEE Control ZH, 1K iIE Syk 4 HZAME T &) % 2] AMDV-DL125 &4y, 1M
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| Syk FiLLH Y AMDV-DL125 f4ufa (B 5.18).

FITC DAPI Marge

Ti00pEm

AMDV-DL125 = 10** TCIDs0/0.1 mL; positive serum antibody titer = 1:256; Vyirs: Vierum = 1:16; incubate: 37°C, 30 min

%] 5.18 IFA ¥ F#£ Syk FRiAF 12 h B9 AMDV-DL125 Be &R
A: pcDNA3.1-Syk; B: siRNA-Syk; C: PBS (control); 7KIBEIXMAS RIEES A B F C [FiEM
FE-iihE 64, 1555 12 h Bf AMDV-DL125 (4kf8) #1 DAPI (#Efa) B9%RELEE. EEFIR: 100 um
Fig.5.18 IFA detects AMDV-DL125 infection at 12h after interfering with Syk expression
A: pcDNA3.1-Syk; B: siRNA-Syk; C: PBS (control); mink monocytes were transfected with A, B, and C and
then inoculated with antigen-antibody complexes, immunofluorescence staining of AMDV-DL125 (green)

and DAPI (blue) when cultured for 12 h. Scale bar: 100 pm
5.2.4.6 Fif Syk RiAFFHES ADE R 12 h BNABRE TR

8] qRT-PCR Kl AMDV-DL125 /&4 Syk ik 5 ADE F5Y fAH <4 i K 1 K
Z A& IL-10+ IFN-yR1. TNF-R1 /& TNF-R2 FikfE. 4R ER, X Control 4, F3RIAH
(pcDNA3.1-Syk) TL-10. INF-yR1. TNF-R1 & TNF-R2 Rix &% 8 ETHm, mm Rk
1 (siRNA-Syk) IL-10. INF-yR1. TNF-RI % TNF-R2 &ik & & % [#K; NC-siRNA Xfi&
“H J% pcDNA3.1 X HEZHAH LG Control % FERR B EILREZER (K 5.19). 46 LikiEE
¥ DUEOR I B TRA RI6 45 T %0, 243 3R9E Syk I, IL-10 KA & LA, {23k B 40831k,
W ORI e, i —2 3 ADE fEH: PR 7324k (IFN-yR1. TNF-R1 A& TNF-
R2) FEEThm, WIPHRT] R TIERA . 0 Syk FRIARS, IL-10 H)FRE W2 3
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], ADE 1 IR TS0 i s gt N AR AR, DRI B R 2 AR R IA R PRI

[ siRNA-Mink-Syk
1 pcDNA3.1-Mink-Syk

[ Control
I NC-siRNA
Fom Bl pcDNA3.1
*k
P
sk
— *
—
ok
[ =
*
o /1
*k
@ s | *
2
g *
-5 ns ns ns ns
e — — — —
1=
"'I T T T
IL-10 IFN-yR1 TNF-R1 TNF-R2

5.19 ADE #aX4RAEE FHY gRT-PCR #MEER
Fig.5.19 qRT-PCR test results of ADE-related cytokines

5.3 7118

AMDV TEA M A ISR 2 mAT, X FRSmE R E Rk HET, BT M5
FR P, FREFHOGEIEIR AMDV FEMKSE LLFL SR 27 281 iR, AMDV &
Gt #8rh, f#4E ADE RN, IX—RURIA] e FEUE iR AL, i 2 VU & A s R o A
T AMDV Yt ] REfil & (5 SaE . 45 RR B, Syk LR Al BELEX — i AR i 5
HENER . B, PLrFAYEEOR, i RIE R A 287K SR IR ARSM A M S Az 4 () Syk
BN, DARZE Syk 2 [H7E AMDV JE L 72 ity FLAR Thfg

T I 2 DY B RIS R B AR ELE, B T Syk (19 CDS X, FEEETH T AN (R E S 4
51K, Syk [ CDS X H 635 MNaIERRA R (GEKZ K/ 1903 bp). @IT I HEXT &
E ARSI TN, UESZ T Syk 5 AV Syk(Homo-Syk) & B [FI 8, 3R — it 90.74%.
XL ZE WIEIR 7 7K3H Syk B4V DIRenT g5 NI Syk DhResH [ s . A 1 ik — B 5
Syk 5 AMDV &L [A] K55 2, KK 3 Syk 1 3% ki pcDNA3.1-Syk 540K 5 Syk %
L siRNA SNSRI E R AMDV & YL ADE Bifiirh, S5 EoR, B 12h )5, SRk
Syk Z1 AMDV-DL125 #% DU 3 5, i 21k Syk 241 AMDV-DL125 # DI R KT
X B o TFA 56 27~ R IA Syk J5 [ B AZ 0 f 5E ) 9 B b AR N o IR BE 45 427 T Syk
SR T AMDV BGLit R b ) A% - BRI i py 7R FHUOY, 24 Syk JE KR IA 52 B H0 i
I, R — RIS AN, A BT ARG B ) ADE &8, AT FERAIC FLAX
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SRR BRI RN, (B B AT DA 3 BB G AL A0 M I NP P 8 o REAE S48 i DR 1k
TR, ORI IL-10 SHUR BN T2 AR B EE —ERE L5 Syk FIRIAERIEL . 1
N T HIKSEGE AMDYV SREEFRIN, BEERAUREERIINGE, Syk HUFIAEIG N, B
IL-10 Rk &; FIP IL-10 fefedt B 40fenidie, F=As 2 ideh st —2 0 &
ADE fEF, AT in =& 4ulos),

AR B B T Syk FEKHHE AMDV B4t fE i) ADE MUk, AJESEIRA
7. AMDV QL FRSR AL AT HASEAL, u AMDYV % i W R S At 13T i S8

5.4 INgE

(1) 3K73 7 7K3H Syk &K CDS X I A I/KSH Syk HH 5 N Syk 8 H B A AL
PRAL I 5T S B A

(2) T4 Syk FIRIEE R #00 AMDV-DL125 [N,

(3) Syk AJ7E— LR _Fiff#% AMDV-DLI125 J&% i ADE HL# .

94



HMARML R AR 2 S 4

1. X E NI 40 1) AMDV R GLEHLIZA 08 & 2019 2887048 47 1) AMDV
WATRF AR, REKIEFREISEIEAATE AMD B . ANFEZKS AR5 2
[AIAFER 2 22 5 o 22710 AT DR 20T Bi] B8 HH B PR SR AR B 2R, 9 AMDV G R
PR 2 o K FBE G 30 & b 5 22 A BIOER I R S P B v ORI v B TOK SR R B A
AMDV [P)i54k

2. WIPHIE T AMDV SREEPREGYUKSE SN E LR A A% A1) ADE 1 H &S 52
B, RIPUFE-PUAR ST SRR T AMDV J 8200 3E N BRA% - B 20 i .

3. EI N AMDV BEGL K SE A i 5 A A% 4 1) 4 e S 2L A AT, RN 22 R AR A
mRNA 2658 4>, H EiRZRH 1951 4>, TR 707 4. ZRFEENATEER LA
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B A &R FIECH

1. LB kTR,

2 g JREAM, 2gNaCl, 1g®8LE, E2& % 200 mL.
2. LB [ 7REE.

2g IREEMR, 2gNaCl, 1g®bE, 3 g Bifli, EAZ 200 mLs
3. BEREZMIE (PBS).

8 gNaCl, 0.2 gKCl, 3.63 g NaHPO4-12H20, 0.2 g KH2PO4, i pH £ 7.4, EXZE 1
L.

4. JHERG.

7E 80 mL ZEMAIE K LT I Mall 8 g, & FE 2 g, NaHCOs3 0.58 g, KC10.4 g,
EDTA-Naz 0.2g, Ml 2.5 g, 25, 4°C I, EFZE 100 mL, 0.22 pm JEEE I8 5 7534
F-20°C 147
5. IARE G 2 OGRS .

@ JEW (PBST): & 0.05%Mi7-20 ] 1xPBS;
@ FlEH: 4%Z B HEE, 10xPBS, 60°C /KI 2h, F/MEMRE iR
@ FELF: & 0.02-0.03%HiH1iE 100 [ 1xPBS;
@ F ;& 5% BSA [ PBST;
O PLiAMREW: 7 1% BSA [ PBST.
6. MACS 73k -

0.5% BSA+2 mM EDTA Z&hil, FCHl7iEWR: 500 mg BSA JIA 100 mL PBS &1
WA, B 0.5%01 BSA ¥, pH =7.2. ¥ 0.37224 g [ EDTA-2Na fllA 50 mL 0.5%
BSA ¥, 4RSS 350 mL 0.5% BSA VAW, PHEZE 7.2, E% 500mL, ] 0.22
um G IR SRR, rde, 4°C UKFETRAF .

7. 6% RZVER TR -

FREO03 g, EAK10g MW 0.5 g, BT 100 mL Z&MAKF, IN#ABREA]
JEIIN 6 g AIEMETERY GER, InFGEREH AR bS5 RFmATHRE ), WS = K
4°C fRAF o
8. TBST: NaCl8g, KCL0.2g, M 20: 0.5mL, TrisHClI (1M, pH7.5) 50mL, hi#%
TKERZE 1L,

9. SxRETAMHMEE LR I Tris15.1g, Glycine94g, SDS5g, Il 900 mL Z&1% /K78 7
ARG ERZ 1L, R Ik 28 K=1:4 (BRI Mk
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1.

X B BERIXEAE

M7 3 A AR B GRAED .
B 250 pL FEfb TR S04, N 10 uL OB 2, L 4 L linear

7+ 250 pL BL buffer, MOAFEST, WWiEdR 15s, WG, B 65°C /K 10 min, HHEIR
fiedR3z: N 260 uL 255G iR iedkiz 20s Ja, BMRPIAEBCT 2 mL WERE N, A I N IR B
5 8000 g B0y 1 min, 5 H#YCEEE ; WAL FH NN 500 uL HB buffer, 8000xg &L 1min,
FEMEEE, AT NN 700 LDNAWB, 8000xg B4.0» 1 min, BEHUCER: FIIA 700 puL
DNA WB, 8000xg &5.0» 1 min, FREAE, 15000xg 7% 2 min, FFWHET 1.5 mL L
DT, 1 50-100 pL 2 BIFE 65°C Ti#UF 11 EB, ZEiREFE 5min, 8000xg &L 1 min
i, RES—IR (ISR DNA FROOIMAZIBERE B0, MIEIREE.

2.

ISR HE s L 2 B B T

@© 6 AW/KSE, WIS 30 pL F78R8 I 5, #I LI BRI

@ JERSES 50 mL 6% RAE R, FHE I, 1R ER 3-4 d;

@ WIS 30 L SFFRMKEE G, OISR MALSEKEE, DA G s o 1 2140 s

@ MEEETEE, WHEPZIEAN 50 mL ¥ PBS-H (% 10 U/mL FFEM 10% 54 I3 1
PBS). BRRALFENEHS 5 min;

® ToRIMEE T BT IERE, R I s P A

© 50mL T¥ PBS-H MEiENE 2-3 K, SRAF MRS Ml & I, 4°C, 250xg,
2.0 10 min, F B3

@ A 2 mL AR, RAE, 4°C FFEZYA 5 min;

1500 r/min, &> 10 min, H £ L5

© M 5 mL RPMI 1640 £57 LB 240, LAJCE 200 H JE w4 i i it 18 2 i (4]
B

@ JIANE 10%FBS () RPMI 1640 35583 F, ¥59% 1h, ¥, # % LEBFE, o
WG TR G MR RIEAS -

IKSEE BE B - ELVE AN R AR 43 B R 97

@© 6 /KSR, WIS 30 pL FPRREF 5, #I LB R I

@ ORI AR BE KSR 5

® THEEAM T BB F KBRS, GERIERTAWE, ASEFT o B il
NEEH T5%IHE 5 IR ML

@ LEWA T rEEEEAHL, DI RPLN 1xPBS 7870 i f K ;

® VALHEE LR E ™S, A 5 mLRPMI 1640 3% 773 173 5 48 A B (1) — 3 17
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Ui R 3-5 K, WER TR

® 1500 r/min, &> 10 min, H# £ L

@ I 2 mL ZL4RMO R, TRA)G, 4°C B E R 5 min;

1500 r/min, 5.0 10 min, % _Ei;

© M 5 mL RPMI 1640 557 L8 2400, LATCET 200 H J& o4 o i it i 2 i 141
B

KU 10% FBS ] RPMI 1640 £577 55, £53% 1 h, ik LAFF iR L EE 4

i, RO TR R AR TR AS .

4. TKSANRIE EWE A M ) 4 B R R

@© 6 H#/KSE, WIS 30 uL P8RRI 5, # R E R IFH

@ CNERIMANSEAKSE, LAY A ) 2140 i 5

® LEAMITBL FEUKSERNE, B 1-2ecm® K/ANBIEAHS, BT T4 RPMI 1640

B R B R R L,

@ FEEMATREAM, LU 200 H 8054 i 8 P i Es i e R AT A, UER DBV, 1500

t/min, 4°C, & » 10 min, 7 _FiH;

® A 2mL YRR, RAE, 4°C FFEZYA 5 min;

® 1500 r/min, &> 10 min, 7 i,

@ SN 5 mL RPMI 1640 557 L B 240, LAJCE 200 H J& w4 i i it 18 2 i (4]

B
TINE 10% FBS ) RPMI 1640 5558300, K597 1h, #oiAFEs AN, SR 985
SRR o
5. s RNA #2£H,

TRIzol ZfFEE B3 =5 3.1.2.6 FW4IME (250 uL 3% 5x10° N T 750 L
TRIzol #), REWIT)G, ZiFE Smin L7802 I 200 uL & 47, RIZIEG 15s,
FIRFE 2 min; 4°C 12000 rpm &.0> 10 min, WEX 400 pL b JZE T OIKAETRE RNase-
Free B 0B A EIRELOE AN 400 pL 70% CBEIE W, BURIEST, BEJS 3035
BEAE RV B T, 12000 rpm B0 30's, FERESCARE HRAA: 1A R B NN 700 uL RW 1
Buffer, 12000 rpm 0> 30 s, FEHfCaEE HlAR; MR FAE A 500 uL RW2 Buffer,
12000 rpm &0 30s, FHESEE H WA HE E—PE—IX, 12000 rpm &0 2 min, 7
PSR IR, WA SRR E 2 min, DRI TENIRR OB BREE T
RNase-Free 2.0 W, FEMI 30 pL RNase-Free Water, =ii#fE 1 min, 12000 rpm 250>
1 min, P80 R RNA, 503 5 T-80°C KR VKAH (A7 LB 1 RNA B#f#; Nanodrop
il RNA W EEAIZEEE ;. Agilent 2100 Bioanalyzer #4:ll RNA 52 %4 & 28 s 5 18 s (I LA ;
TR AR R B I F kA ) RNA 25717
6. CrFK 4 EfREs%.
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@O FPE i B JF A B IR NN PBS 1S YA 2-3 3, NN E & R R P 5%
T DA FISR AT (9 T35 B 53 5
@ MA BRI 30-40 s CHHHERAS W S AEE AT DUIE 4 4E K i g v A st 1] sl A FH 25
EDTA [RBESEATIEAL ), TH Ak 58 15 (8] b R 5
@ MA 5 mL #A MIERRE TR, HRSERUETANR, KA, BaRm
B B RAN A A,  1:2 8 1:3 3T AR
@ MAFAIMTE (8%-10%) ) MEM i F# il 2 28 20 mL, A EH 5% CO:.
37°C BEFRFEHIATEE R, MR A KRN CEH4EIE 90% AR LA 1), #he
BTN — AR ] (— R 2-3 DD
7. WREE IR SAE.
O AKIRE RUFH CrFK 4l CEERN 70%-80%) F TR 5. (R 4niimmE
FEW, THE 37°C 1f] PBS 3222 i 4 Mo SR TH 45 1k, #5240 B T 1) T35 B 55
@ F 5 % -80°C ML VKA N ARAF I 255 AMDV-DL125 ¥ 5 1R 475 T 37°C
KIREATR AR TR SE, PR
@ WU EE T | MOI 8hh Tk & Lr 4, A B RRaniie, w0 2E Y
Sy A TR, BT 37°C, 5% CO: M4 =46+
@ FE 15 min JFHUH, B A BRE A0S R A
© HELBE@®3-4 X, WEMMMANRTIR, AT 2% M5 0.1% NEAA 11
MEM, ET 37°C. 5% CO: 4 7= F h 5557 72 h J5 I E;
© R EVRRL 3 K, AR S E T-80°C BRI VKA h IR 7 & H
8. CrFK 4Hfi% A7
(D 90% FBS ) DMEM £5 72300 10%. 4°C Fi/A ) DMSO, 4°C J{ & 2 h;
@ W A7 BT 06 R A S (e AR T R R & 38D, IR T-80°C 1%,
5 RE N A
9. FEMIREREA.

FEVK LRtk HB101 A2 5400, 50 L iR i 2 pL (EAF=Y), BRE)E O
ERESG, BT UKEBCE 30 ming #5\ 42°C KA 30 s, T BE: NVK EVAE) 2 min;
BON 450 uL %R SOC 5% LB K577 4L, T 37°C #2R+ 220 rpm 553% 1 h; HX 100 uL 41
BIEIHbRAE 37°C KB TRARIE B HIME LB “FAR L, 37°C #5975 P i K5 7%

10. TR/

HY 1-4 mL B3, 12000xg &0 1 min, 7 L3 EAA 250 uL Buffer S1 &7F351 141
W UTVE, TN Buffer S2, Z{EiRAIHL - R 4-6 IR, SR SITRARME, HAEEW;
T Buffer S3, [F]_EBH0%E 6-8 ¥k, 12000xg &0 10 min, HU_EiE EH144E F, 12000xg
B0 1min, FEUEWG R 2B R B0, NN 500 pL Buffer W1, 12000xg #5C» 1 min,
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FEUEW: B A AR B0, I\ 700 pL Buffer W2, 12000xg B0 1 min, FEUEW, [H
HEDE IR, SR BRI E IR RO, 12000xg B0 1 min J5, RSB IONHT
B , FEMI A E I i 60-80 uL 7K, ZEiREHE 1 min, 12000xg B5.0 1 min, {RAF
JF R o
11. JFURLKHE

[ it 3 9 Y A N 15 mL f EQ1 X BURLHEAT 0N, AU JE K ik R
[EIPEFE; [ ARYTE I 10 mL R3, HUEVEST; IO 10 mL L7 3ET240%, 247 R AR
RS G EIRFFE 10 min; A 10 mL N3 5 E=RFEIUE, FIZHEHE G REZRIT
JEHIL, AHCREINIEM A S EL NS, I 20 mL W8 AT EH JjUikE, ViR E &
FEUEM, FRRIAPEM SN 50 mL W8, JiFFE4S5 A5 B 50 mL 2504, A 15 mL
E4 elt, WM, I 10.5 mL AR, BHEVESEEE 20 min; 12000xg B0 30
min J5 7 EiE, M 5mL70%C 55 R NEE: 37 ISR TR OB, KR A%E T 400
uL PBS & B & R AF
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B3R C Halg1A]

Aimgin] | ESC H3L
95%CI 95% confidence interval 95% B A5 X [A]
AD Aleutian disease 5] B4 HR

Antibody-dependent cell-mediated PO R 40 i A 5 1R 4 5
ADCC .

cytotoxicity PEAEH
ADE Antibody-dependent enhancement PRI 1 51
AMD Aleutian mink disease 7K 5 Bl B H 9
AMDYV | Aleutian mink disease virus 7K 58 BT B FR T B
BCR B-cell receptor B 4iififu 524
CDS Sequence coding for aminoacids in protein | £ F Jii Zh5 X
CIEP Counter immune electrophoresis XTI S FLUK
DAPI 4’ 6-diamidino-2-phenylindole 4',6- PRI -2- T Mg e
DENV Dengue virus R B
EAV Experimental autoimmune vasculitis B S e P I A i e s 2
ELISA Enzyme-linked immunosorbent assay Pk X G, 922 MR Pk 6
FBS Fental bovine serum 64 s
FcRs Fc receptors R 4 i 32 1
FITC Fluorescein isothiocyanate SRR R G
GO Gene Ontology FLRIAAR

Grading of Recommendations UG, R T R
GRADE | Assessment, Development, and .y

. FR

Evaluation methods
HRP Horseradish peroxidase BRAR A A
IAT Iodine agglutination test e S i A
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IFA Indirect Immunofluorescence Assay [ 42 B 2 s

Ig Immunoglobulin T ERE A

IgG Immunoglobulin G TEIREH G

IL Interleukin SFIE

INF-y Interferon-gamma TR v U

IPMA Immunoperoxidase monolayer assay g% i S A P I R 4
ITAM Eﬁgnoreceptor tyrosine-based activation 5 S B R L
JAK Janus Kinase PR T A

KD Kilodalton TIE /R

kDa Kilodaltons T /K

KEGG Kyoto Encyclopedia of Genes and Genomes | 5t #{3& K 5 2 K 240 B BL4= 1
LB Luria bertani medium LB £ 73t

IncRNA | Long non-coding RNA K IR S RNA

MDA-5 Melanoma differentiation-associated gene 5 | BB RBENLABEXIE S
miRNA | MicroRNA /N RNA

MOI Multiplicity of infection YL A

mRNA Messenger RNA {1 RNA

ncRNA | Non-coding RNA JEgmiS RNA

NRTK Non-recptor tyrosine kinase A 52 A 1Y I 2 R TR
NRTK Non-recptor tyrosine kinase A 52 A4 Y P U R T

NS Negative serum ARSI

NTN Nephrotoxic serum nephritis BB I A

ORF Open reading frame TEIS B AR

PAM Porcine alveolar macrophage ¥ I 5 4 e 4
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PAMPs | Pathogen-associated molecular patterns T3 JFAH O 7 T A5
PBMC Peripheral blood mononuclear cell A0 LA A% 40
PBS Phosphate buffer saline IR 2 v Eh T TR
PCR Polymerase chain reaction R A Mk X B
PPI Protein-protein interaction & -2 H BUAE AR
Preferred reporting items for systematic RGN A IC T B E R S
PRISMA .
reviews and meta-analyses it H
PRRSV Porcine repr'oductive and respiratory B LS IR G s L A G T 2
syndrome virus
PS Positive serum RH 44 I3
PTK Protein tyrosine kinase HH S ARG
PTKs Protein tyrosine kinases AR AR
Real-time quantitative polymerase chain SN RO E B 2 R H IR
qPCR .
reaction N
gqRT-PCR | Quantitative real-time PCR SER 6 € &= PCR
R788 Fostamatinib AR Je
RIG-I Retinoic acid-inducible gene-I B R 155 5 AL [
SDS- Sodium dodecyl sulfate-polyacrylamide gel | %t 3 i BREN- 58 VA 4 I vk
PAGE electrophoresis JB FLUK
Ser Serine 22 1R
siRNA Small interfering RNA /NP RNA
SOCS Suppressor of cytokine signaling PSR ERSE LAY
Syk Spleen tyrosine kinase T 2 PR Tk ity
TCIDso Median tissue culture infective dose PR SR TR IR &
TCR T-cell receptor T 402 14
Thr Threonine IR
TNF Tumour necrosis factor e SR K IR 1
TRAF TNFR-associated factor Ji B R E Rl 1~ 32 AR AH G A 1
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Tyr Tyrosine [LEEAN vy
WB Western-blot B A o Bk
ZIKV Zika virus FERINEE
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