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1. B ALA & R £S5

o L o MAEY XAEAR MNWEMK
AE pHi pHy WASRKR (%) LTS Se s 4B (%)

34+0.2 6.4x0.2 5.8%+0.1 1.8+0.1 35+0.2 35+0.2 3.8+0.9
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R2. EWHTRKIIRYIE LEEESE CPR S

R (mg/100g)

LEEE (ng/g)

AEEEE (mg/100g)

0.2310.05 3.2310.67

58.451+9.29

HeEMMERKIMERSE CPYREIrdEE, ng/100g)

rita T MEEEE S R
J11 ek B A 0.17mg/100g B LAF)E, 2015
FEK R M 0.13mg/100g Jm A4S, 2015

HeERMERKINETRZE P8 EmEE, ng/g

A A MERSE S ER
=R 2.39+0.20mg/g WL, 2011
B A5 2.3140.70mg/g FPZLHESE, 2011

FEAC K 1.09 mg/g~1.36 mg/g
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C14:0
Cl16:0
Cle:1
CI18:0
C18:1n9¢c
C18:2n6¢
C20:1
C20:2
C20:3n6
C22:1n9
C23:0
SFA
UFA
MUFA
PUFA

1.27x0.16
28.77x1.29
3.59x0.82
11.78+1.26
43.08 =2.40
8.931+2.36
0.58+0.08
0.37x0.11
0.20+0.08
0.22x0.15
1.214+0.58
43.0411.84
56.961+1.84
47.4712.63
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(=) L o S8
PR i i R I 43.04+1.84%
Ve o 42.54%
JNJETE 42.05%
TN 47.26% RIBOREE, 2013

AN AN fig B R B 56.96+ 1.84% 25, 2012

IhF IR S 56.53%
E IS 52.77% HGNNEE, 2013
JNJETE 52.70%
I 8.93+2.36%
NN 5.00%
KK 5.14%
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26 . BABEHRRKNAARSE (FHHKLAFEE, g/100g)

N B R? Asp 2.00£0.12
I3 2R Thr 1.234+0.31
22 7R Ser 0.84+0.05
HATR? Glu 2.69+0.32
HR=R? Gly 0.90+0.06
A2 K2 Ala 1.224+0.08
R Cys 0.17+0.08
4 PR Val 1.014+0.20
! Met 0.14+0.12
R AR Ile 0.98+0.19
SRR Leu 1.87+0.14
A% 2R Tyr 0.71+0.08
KN Phe 0.994+0.13
W IR Lys 2.25+0.24
HZ MR His 1.08+0.11
N Arg 1.34+0.09

SR | EEE

A (B

g | U2
IR IPR I (n=29)
TR L= TAA 19.42+1.31
T IR R EAA 8.47+0.98
HE IR 2, 3 R FAA 6.80+0.46
WRRAIERR 5 (%) EAA/TAA 43.55+2.69
BER R LR 5 EE(%)  FAA/TAA 35.11+2.54

E: EARIKALTREER, LARKEREER.
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TR
19.42+1.31g/100g
ki ) 14 17.89g/100g
ERIIE2y 19.16g/100g
I 43.55+2.69%
5 R SR 40.24%
KB X IR A R 39.93% AWORSF, 2013

FREREE, 2016
TE R 2.69+0.32

Sk )1 5 2.28g/100g
B 6.80+0.46g/100g
ki ) 1 4% 5.93g/100g
mESE RN L 1, 6.92+0.59g/100g
INENE 3.77g/100g
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®8. WM TSkg BN A EWARFRYE x+5,

FRKAL & =K A
EEEH (pm2) 1356+101.78 1429+103.96
HFE (f/mm?) 369.89+16.11 349.58+19.16
E& (pm) 41.48+2.57 42.63+3.06
K% (um) 53.92+2.13 54.2241.99
HE (um) 34.83+1.52 35.24+1.37
KEREWE 1.57+0.04 1.55+0.02
B’ E 0.81+0.02 0.82+0.01
F WK 3.91+0.03 3.89+0.02
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Differences of immune responses between Tongcheng (Chinese local
breed) and Large White pigs after artificial infection with highly
pathogenic porcine reproductive and respiratory syndrome virus
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Qingde Zhang"*, Yan Wang"-", Xuewen Xu"", Bang Liu"-""
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Q20 EFRAHE HRXIYE
(%) (>0.1) 0.1<<1

TC_Control

C683 155,542,274 77.94 95.56 55207 35568

C685 144,420,088 76.08 95.93 72765 5485" %ﬁiiﬁ% ﬁ#ﬁ

C985 159,784,438 78.84 95.96 54234 3580

TC_Infection TC_Upregulated

C681 150,738,786  72.96  95.97 56554 3723
C687 158394072  60.85 9538 60754 4105
C997 147,835,638 7654  96.45 54838 3566
LW_Control  poy 161061654  79.17  95.96 60858 4216 W_Upregulated LW_Downregulated
D82 110922288 7754  95.70 75926 5688

D88 146,633,740 7862  95.95 69040 5131

LW_Infection 14y 158038676 7297  95.65 73211 5477 TC_Downregulated
D76 136571286 7036  95.49 66589 4925

D98 140,256,430 75.98 95.92 72837 54384
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RS WFBHEERTERER £ RIEER 53 —R B R E 45

o WS A S IRE K5 Q20 (%) GCEFE
Groups Num. Clean reads Clean bases *>" GC content (%)

108717718 1631G 98.23 46.97
102164308 1532G 98.21 47.08

88050400 1321G 98.37 45.79

152999922 22.95G 98.08 52.03 |
126381352 18.96G 98.34 48.88 m R Do
142543054 21.38G 98.28 53.7 Y . WA
103197220 15.48G 98.41 45.53 ~_f
94376694 14.16G 98.38 44.69

79150918 11.87G 98.3 46.65 =

116952704 17.54G 97.94 46.09 TC_Down

101102500 15.17G 97.97 4737

97065750 14.56G 98.37 48.44 %ﬁ{ ﬁﬁ% . ﬁ:}»}l‘]‘ Bﬁﬂ&
108575714 16.29G 97.83 47.08

92271242 13.84G 96.73 51.81

102779520 15.42G 08 46.94
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127474824 19.12G 98.39 56.96

117613750 17.64G 97.98 56.18

101185558 15.18G 98.26 57.1

97295112 14.59G 98.22 56.13

96373672 14.46G 98.37 52.39

95356608 143G 98.43 58.79

109123544 1637G 98.28 57.49

105740766 15.86G 98.15 56.84
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KAREN A ERR TIERIEERIFITI, IFIT2, IFIT3, IFIT5, IFITM1, IFITM3, GBP1. GBP2,
NLRC3. NLRXZ10Z M EERIITHEEINEE.

Contants liste availabla at Scienceliract :

ANTIVHRAL i, Mol Cell Biochsam

RESEARLS - . D01 1007 FHA-DE4-2251-8
: e

Antiviral Research

~

journal homepage: wwow. elsevier.comilocate’an -&

LSMI14A inhibits porcine reproductive and respiratory syndrome

2',5"-Oligoadenylate synthetase 1(0AS1) inhibits PRRSV replication in W) i virus (PRRSYV) replication by activating 1IFN-p signaling
Marc-145 cells : pathway in Marc-145

Jinhua Zhao °, Na Feng *, Zhenhong Li °, Peng Wang °, Ziyu Qi °, Wan Liang °, Xiang Zhou *, Fhenhong L1+ Rl Chien « Jinhaa Zhao -

Nuewen Xu "7, Bang Lin ™™ Ly 0 « Likai Ji + Yuoeran Zhen - Hang Lin

& Key Lob of Agricebturad Anfmml Genenics, Breading. awd Reprod uction of Mimits iry of Edwemtion o Bey Lab of Savne Gevetics amd Brevdimg of Minisiry of
Agriceliure, College of Andmsd Science and Technolsgy, Hussbong Agrcubiurl University, Wohon, 430070, Hubs, PR Clinag
B The Coojuradive aasdion Cenlir Jor Seravmabd Pig Prinfiction, Wishios, 470070, PR Chiria
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B I B35 R AR X AT 0 TAE K R SCI#L20% (2017)
Zhou X, Michal JJ, Jiang Z, Liu B*. MicroRNA expression profiling in alveolar macrophages of indigenous Chinese Tongcheng pigs infected
with PRRSYV in vivo. J Appl Genet. 2017 Oct 2

Ji L, Zhou X, Liang W, Liu J, Liu B*. Porcine Interferon Stimulated Gene 12a Restricts Porcine Reproductive and Respiratory Syndrome
Virus Replication in MARC-145 Cells. . Int J Mol Sci. 2017 Jul 25;18(8):1613.

Liang W, Ji L, Zhang Y, Zhen Y, Zhang Q, Xu X", Liu B". Transcriptome Differences in Porcine Alveolar Macrophages from Tongcheng and
Large White Pigs in Response to Highly Pathogenic Porcine Reproductive and Respiratory Syndrome Virus (PRRSV) Infection. Int J Mol Sci.
2017 Jul 12;18(7). pii: E1475. doi: 10.3390/ijms18071475.

Wu Q, Xiang S, Wang W, Zhao J, Xia J, Zhen Y, Liu B*. Species Identification of Fox-, Mink-, Dog-, and Rabbit-Derived Ingredients by
Multiplex PCR and Real-Time PCR Assay. Appl Biochem Biotechnol. 2017 Oct 25.

Yan M, Hou M, Liu J, Zhang S, Liu B*, Wu X, Liu G “.Regulation of iNOS-Derived ROS Generation by HSP90 and Cav-1 in Porcine
Reproductive and Respiratory Syndrome Virus-Infected Swine Lung Injury. Inflammation. 2017 Aug; 40(4):1236-1244

Wang H, Li R, Zhou X, Xue L.,Xu X, Liu B*. Genome-Wide Analysis and Functional Characterization of the Polyadenylation Site in Pigs
Using RNAseq Data. Sci Rep. 2016 Nov 4;6:36388

Zhao J, Feng N, Li Z, Wang P, Qi Z, Liang W, Zhou X, Xu X, Liu B*. 2',5'-Oligoadenylate synthetase 1(OAS1) inhibits PRRSYV replication in
Marc-145 cells. Antiviral Res. 2016 Aug;132:268-73.

Liang W, Li Z, Wang P, Fan P, Zhang Y, Zhang Q, Wang Y, Xu X, Liu B". Differences of immune responses between Tongcheng (Chinese local
breed) and Large White pigs after artificial infection with highly pathogenic porcine reproductive and respiratory syndrome virus. Virus Res.
2016, 215:84-93

Liu, J., Hou, M., Yan, M., Lii, X., Gu, W., Zhang, S., Gao, J., Liu, B., Wu, X. and Liu, G*. ICAM-1-dependent and ICAM-1-independent
neutrophil lung infiltration by porcine reproductive and respiratory syndrome virus infection. Am J Physiol Lung Cell Mol Physiol . 2015,
309(3), pp.L.226-1.236.

10.Wang H, Wang C, Yang K, Liu J, Zhang Y, Wang Y, Xu X, Michal JJ, Jiang Z, Liu B*. Genome Wide Distributions and Functional
Characterization of Copy Number Variations between Chinese and Western Pigs. PLoS One.2015,10(7): e0131522



11.Zhou X, Wang P, Michal JJ, Wang Y, Zhao J, Jiang Z, Liu B*. Molecular characterization of the porcine S100A6 gene and analysis of its
expression in pigs infected with highly pathogenic porcine reproductive and respiratory syndrome virus (HP-PRRSYV). J Appl Genet. 2015,
56(3):355-63.

12. Li Z, Chen R, Zhao J, Qi Z, Ji L, Zhen Y, Liu B*. LSM14A inhibits porcine reproductive and respiratory syndrome virus (PRRSYV) replication by
activating IFN-p signaling pathway in Marc-145. Mol Cell Biochem. 2015,399(1-2):247-256

13.Wang C, Wang H, Zhang Y, Tang Z, Li K, Liu B*.Genome-wide analysis reveals artificial selection on coat colour and reproductive traits in
Chinese domestic pigs. Mol Ecol Resour. 2015,15(2):414-424.

14.Wang Y, Tang Z, Sun Y, Wang H, Wang C, Yu S, Liu J, Zhang Y, Fan B, Li K, Liu B*.Analysis of genome-wide copy number variations in chinese
indigenous and Western pig breeds by 60 k SNP genotyping arrays. PLoS One. 2014;9(9):1-9

15. Zhou X, Michal JJ, Zhang L, Ding B, Lunney JK, Liu B *, Jiang Z*. Interferon Induced IFIT Family Genes in Host Antiviral Defense. Int J Biol
Sci. 2013;9(2):200-8.

16. Wang W, Tao C, Zhou P, Zhou X, Zhang Q, Liu B *. Molecular characterization, expression profiles of the porcine SDC2 and HSPG2 genes and
their association with hematologic parameters. Mol Biol Rep. 2013,40(3):2549-56 .

17.Zhou X, Jiang T, Du X, Zhou P, Jiang Z, Michal JJ, Liu B *. Molecular characterization of porcine SARMI1 and its role in regulating TLRs
signaling during highly pathogenic porcine reproductive and respiratory syndrome virus infection in vivo. Dev Comp Immunol. 2013,39(1-2):117-
126.

18.Tao Cong, Wang Weimin,Zhou Ping, Xia Tian, Zhou Xiang, Zhang Qingde, Liu B *. Molecular characterization, expression profiles, and
association analysis with hematologic parameters of the porcine HPSE and HPSE2 genes. J Appl Genetics , 2013,54(1):71-7.

19.Fengli Wang, Haifang Qiu, Qingde Zhang, Zhongzhen Peng, Liu B *.Association of two porcine reproductive and respiratory syndrome virus
(PRRSYV) receptor genes, CD163 and SN with immune traits. Mol Bio Rep. 2012, 39(4):3971-6.

20.Zhou P, Zhai S, Zhou X, Lin P, Jiang T, Hu X, Jiang Y, Wu B, Zhang Q, Xu X, Li JP, Liu B *. Molecular characterization of transcriptome-wide
interactions between highly pathogenic porcine reproductive and respiratory syndrome virus and porcine alveolar macrophages in vivo. Int J Biol
Sci. 2011;7(7):947-59
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Bk 5IE

SR K5 5@ AR CPI9% = iniEE)

B EIREIEANESR

|

EETRE , IRNERREEEN , 3

e b7 P A P
SEHTE H (kg) 86.57+7.76 84.07+6.24 0.18
A 2 (kg) 63.94+5.62 61.13+5.22 0.05%
& 5E (%) 73.91+2.44 72.67+1.46 0.02*
A4 (cm) 87.31+4.00 84.82+3.66 0.02*
157 & (mm) 35.094+5.59 38.434+5.39 0.02*
7 )& (mm) 3.9640.58 4.4540.67 0.00%**
HR L A (cm?) 25.144+2.24 21.16+2.67 0.00%*
%%ﬁm:%ﬁﬁﬁmw.%Lﬁ%%MEi . EERS

"ﬂ“krmﬁFh,EFW}

Bk AP P AT ﬁﬁMEHLEﬂTﬁkEFM&




ShiERSk S SRR TEINIES R

SRS 5ERE AR ER CryfitirEz)

S AP N P

JBRE L A5 (%0) 29.47+1.04 28.75+1.20 0.07

B2 (%) 10.38+1.56 12.12+1.32 0.00%*

NE R Z(%) 31.581+4.69 34.981+3.34 0.03*

T8 R (%) 49.71+2.53 44.00+1.55 0.00%**

HH (%) 10.09+1.19 9.99+0.91 0.80

[ ;s{;zgﬁmmth , EEFL SR ERESIEE (EE T ES S ) . EEREETE , IBRE J
SETE,




ShiBEMSk S SERIE R RIEIANELSR

SOEM LS 5EEE R RIER CRYH RS

S Pk I

|

|

L (N=30) N=29) PH

A EPF I3 (1) 3.58+£0.53  3.43+046 024
KEALE97(97) 268+1.00 347+1.16 0.01™

pH,{H 6.41+0.26 6.371£022  0.53

h i Y e s 70 | N AN s o0on |~ 14 N~ A

ZERFRP - KIEAYTR. AEBHIReEEAmMPEEREE | HEePRERAREE
, WiBBSPE L SEASRITF 7 BIEERIERER.

WA B a 6.59+2.04  4.73+1.88  0.00*

b 12.14+0.90 11.58+0.86  0.03*

9.99+227  10.71%£1.39 0.18

KIKF (%) 6.02+4.79 5.53+2.06  0.65
ZIKT1(%) 91.76+6.58 92424286 0.65

K53 (%) 73.09+0.55  73.04+0.52 0.75

WL ENT (%) 2.92+0.87 3.77+1.11  0.01*

i (N) 50.23+12.72 52.89+13.75 0.48




ShiEMSL S SEsE AR B ELS R

SOEMWL LS 5EMET R KUEIR CPYREIREE, %)

fik TR ke Wi Pl
(N=30) (N=29)
N 5 R C14:0 1.16+0.18 1.27+0.16 0.02"
FRHEPR C16:0 27.64+1.21 28.77+1.29 0.00™
FrHE R Clé6:1 3.29+0.70 3.594-0.82 0.14
ff i PR C18:0 11.50+1.38 11.78 +1.26 0.41
T C18:1n9¢c 42.44+4.44 43.08+2.40 0.50
IR 7 C18:2n6¢ 11.36+4.44 8.93+2.36 0.01™
B e A C20:1 0.58+0.13 0.5840.08 0.99
B o 7 C20:2 0.49+0.61 0.37+0.11 0.34
B 17 11 L C20:3n6 0.25+0.11 0.2040.08 0.03"
5T B C22:1n9 0.31£0.19 0.22+0.15 0.05"
— SRR C23:0 2.13+0.88 1.2140.58 0.00"™
YA AE 7 R SFA 42.43+1.57 43.04+1.84 0.18
ANHIAAE TR UFA 58.70+5.76 56.96+1.84 0.13
BN T g 1 1 MUFA 46.62+4.68 47.4742.63 0.40
Z AN AR 5 R PUFA 12.08+4.72 9.50£2.50 0.01™
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A

43.0411.84%
42.54%
42.05%
47.26%

42.43+1.57%
43.81%

AR RTR IR
I K

LI

56.96 1 1.84%
56.53%
52.77%

25

25 T b 2%

AR

2013

2012

20173

|

“x LFmiA , SPEmSkSFNiEERIRFIEE

WEAE

hES S EBAE . AEHES

hE S SRS  WHE

htiE—IHE S ERE , RIBShERLSHERERPRNREERENERE.

|

DiE]
B R

50.64%
54.12%

IR
HIBEAKY
DiE]
KK

8.93+2.36%

11.36+4.44%
5.00%
5.14%




ShERLSSENEAERSENESR

Z11 FEFRLS5EPETEKNEERIE CFYBIHREE, g/100g) g/100g)

FEM LS

I

Ei=R ) fal 5 (N=30) (N=29) P{H
REAAR? Asp 2.03+0.18 2.00+0.12 0.43
IR Thr 1.25+0.27 1.2340.31 0.75
22 IR Ser 0.82+0.18 0.84+0.05 0.58
KR Glu 2.72+0.27 2.6940.32 0.66
Ha IR Gly 0.9340.08 0.904+0.06 0.14
W K2 Ala 1.25+0.13 1.22+0.08 0.34
ez IR Cys 0.184-0.09 0.1740.08 0.74
ATERY LY Val 1.03+0.20 1.01+0.20 0.82
HAER! 0.13 +0.09 0.144+0.12 0.68

SRFIE : 1cMRBEN FRABER

SEEShERESTIENERERIIAREE |
Bt , AP mHERKIPEFRERIIANEKIEIAN— , EHREFMEHES.

IR R Phe 1.01+0.14 0.99+0.13 0.55

2 PR Lys 2.3440.29 2.25+0.24 0.20

HEIR His 1.13+0.13 1.08+0.11 0.08

iz iR Arg 1.3740.11 1.34+0.09 0.40

TR e TAA 19.81+1.78 19.42+1.31 0.34

W 75 LR EAA 8.68+1.08 8.4740.98 0.44

i R 2 TR FAA 6.92+0.59 6.80+0.46 0.39

TR (5 (%) EAA/TAA 43.73+2.46 43.55+2.69 0.79

IR Z IR o L (%) FAA/TAA 35.02+2.13 35.114+2.54 0.87
vt . k1 04 50A L PR < btk 5 LS



R12 AFRBMERKIEZR S EHE

=17 fn 5B SR
IR 19.42+1.31g/100g
ki ) 114 17.89g/100g
REREE Tl B 19.16g/100g
FERLE 19.8141.78g/100g
TN 15.83g/100g
I 43.55+2.69%
o BRI 40.24%
VAR G — 37342 46 RBOREE, 2013
K E¥E X TR FA 39.93% = REE, 2016
I 2.69+0.32
- bl ) 1 4% 2.28g/100g JHIEEAE, 2016
OE R L 2.72+0.27g/100g
IEN 0.98g/100g
T I 6.8010.46g/100g
ki ) 1% 5.93g/100g
HRRERLE REF L 6.92+0.59¢/100g
iy 3.77g/100g
BEFRASHIBEEIERNPRBESEFE | AHRY SRS FEREE




ShEm kS SiEpE TR RNES R
213 PR SRRE R AARE SR (FRHERER, mgl00g)

. 3 453 £ I
T AP prit P

i 0.25+0.05 0.23+0.05 0.04*

R4 LXERMERKIBRERSE CPYRIRHEE, mg/100g)
i Tl MEREE 27 3R

IV ek 0.17mg/100g i AR, 2015
AR NN 0.13mg/100g o LA S5, 2015

TRERKGFBRBE T RRIWFAEZSERTE, LFERKL MR
BESERESTERE, ITRILLANFRRNEEZD R AAH.




Bk S SiEpENERNELSR

R15 BBERRS 5ERETRRINETREE

CEHBEFREE, mg/g)

IS

e G ST
b (n=30) (n=29) P{E
WLE R 3.20+0.56 3.23+0.67 0.88
Rle HEMMEREKINETFREE CPYRELHHEE, mg/g)
A MEREE S U
KER 2.3940.20mg/g WPFLTAESE, 2011
=P ISES 2.31+0.70mg/g WL HESE, 2011
AR NN 1.09 mg/g~1.36 mg/g RIAFE, 2011

25,

W) (=R

el

ShEMSLSFE R SERIAN

BREERFE  BRmMERAEE




B EFNShER L S 2 [N 4EEINES R
e ,

O

frfft FEFHLE (n=28) I I (n=27) P_Value
K 164.57 +52.50 158.07 +51.46 5.603E-11
L(um)

T 1804.75+1043.13 1683.91+1009.96 6.515E-10
S(um?)

KA 57.09+19.70 54.99+19.67 2.127E-08
DL(um)

i 38.45+13.48 36.59+13.31 3.431E-13
DS(pm)

T LARPIRIFENRIR | SKHRPIRNTHEAIETR ; oLURBIRANALERISE | Ds:ARPIRATHATER
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