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Abstract: [Objective] This study was aimed to predict and validate microRNAs (miRNAs) that targeting key genes in the
porcine endoplasmic reticulum (ER) stress pathway, so as to provide a theoretical basis for regulation of porcine ER stress signaling
pathway by miRNAs. [Method] Firstly, the differential expression of miRNAs in PRV-infected PK15 cells in porcine ER were
determined by high-throughput sequencing. TargetScan was used to predict miRNAs that targeting the genes ATF6, IREI, PERK,
GRP78, and XBPI of ER stress pathways. Recombinant plasmids were constructed, including candidate miRNA target sites, and the
regulation of ATF6, IREl, PERK, GRP78, and XBP1 by candidate miRNAs was validated by co-transfecting dual-luciferase reporter
gene vector construct with miRNA-mimics into BHK-21 cells. Then, the candidate miRNAs were over-expressed in PK15 cells, and
then fluorescent quantitative PCR and Western blot were used to detect the effect of miRNAs on key genes expression at mRNA and
protein levels. [Result] MiRNA sequencing results showed that 35 differential expression of miRNAs were determined in
PRV-infected PK15 cells. The results of TargetScan prediction showed that the intersection of miRNAs targeting four or more genes
of ATF6, IRE1, PERK, GRP78, and XBP1 were miR-142-5p, miR-145-5p, miR-150, and miR-199a-5p, and these intersections of
miRNAs were selected as candidate miRNAs. The dual-luciferase reporter plasmids psiCHECK-2-ATF6-m142-3'"UTR, psiCHECK-
2-ATF6-m145-3'UTR, psiCHECK-2-ATF6-m150-3'UTR, psiCHECK-2-ATF6-m199-3'UTR, psiCHECK-2-IRE1-m150-3'UTR,
psiCHECK-2-IRE1-m142/145/199-3'UTR, psiCHECK-2-PERK-m145/150-3'UTR, psiCHECK-2-XBP1-m142/145/150/199- 3'UTR,
psiCHECK-2-GRP78-m145/199-3'UTR were successfully constructed. The luciferase assay experiments showed that miR-142-5p
mimics could significantly inhibit luciferase activity of psiCHECK-2-ATF6-m142-3'"UTR dual-luciferase reporter recombinant vector.
psiCHECK-2-IRE1-m142/145/199-3'UTR was co-transfected with miR-142-5p mimics, miR-145-5p mimics, and miR-199a-5p
mimics, respectively. The luciferase activity of the over-expressing group were significantly lower than the negative control group. In
addition, psiCHECK-2-XBP1-m142/145/150/199-3'UTR was co-transfected with miR-142-5p mimics and miR-199a-5p mimics,
respectively, and the luciferase activity of the over-expressing group were also significantly lower than the negative control group.
The luciferase assay experiments showed that miR-145-5p mimics could significantly inhibit luciferase activity of psiCHECK-2-
PERK-m145/150-3'UTR dual-luciferase reporter recombinant vector. The results indicated that miR-142-5p, miR-145-5p and
miR-199a-5p might targeted the genes ATF6, IRE, and XBPI. Among them, miR-142-5p might target these three key genes to
regulate the ER signaling pathway. Overexpression of miR-142-5p significantly down-regulated the levels of mRNA and protein by
qRT-PCR and Western blot methods. The results showed that miR-142-5p might participate in the regulation of ER signaling
pathway by targeting ATF6. [ Conclusion] In this study, miR-142-5p was validated to target the key gene ATF6 of the porcine ER
stress pathway. Thereby, these results laid a foundation for further study of regulation of ER stress pathway through miR-142-
S5p-ATF6 gene axis.

Key words: pig; endoplasmic reticulum stress signaling pathway; miRNA; ATF6
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2XTaq PCR MasterMix. EasyQuick RT MasterMix /%
SR BCA A G A b nt B 2 AR YR
AR A 78t 5E Bk SYBR®™ Primix Ex Taq™ I 115
H % HEAEYHARAT A A skt PVDF B AT
WG EEARA B AR BEREF% H 55 E BD 2
"l; ATF6 Z wfEHifAIH Abclonal AF]; B-Actin
SRV BT [ HLAARIE B Proteintech 24 #]; HRP FRric i
FPiil 1gG. HRP FridMEPifk 1gG Hiikiie A
Abbkine 2 ] .
1.2 REAHZE

1.2.1 FEEME niRNANF  PKIS5 4108F 6 cm

RigR I, i &% 80%I #F PRV (TCIDsy=
10°9%/0.1 mL)20 pL, [ i 2% (4 41 i X B ( Control)
JEGE 12 h JE AT B L RNA 4TI« miRNA il
JP AR A b IS A M AR R AT B A w58 e
H illumina P 7~ 6 06825 U0 BT PRV G4 (1) 40 gk
T, T miRNAs FRik 253,
1.2.2 Fep i P 09 miRNA FOfo oA R
TargetScan Chttp://www.targetscan.org/) £k Wil A1 43
Mr#l i) ATF6. PERK. IREI. GRP78. XBPI ] miRNA,
FEW AL 3'UTR X A e ) 4F A7 5, i =5 B &

(http://bioinformatics.psb.ugent.be/) HUHATHE miRNA.
miRBase Chttp://www.mirbase.org/) B - I F 3
miRNA B2 74, I Hr AR 1
1.2.3 R ALZWBmMERFRKRNEE RIEE
miRNA P -85 4 HEER ATF6 (Genbank 3%
XM _021089515.1) . PERK ( Genbank % %5 :
XM _003124925.4) . IREI ( Genbank % 35 :
XM 005668695.3) . GRP78 (Genbank %3k :
XM _001927795.7) Ml XBPI (Genbank %3k :
NM_001142836.1) f] 3'UTR # 5 IX I8, #5148 (%
DM T3 #75 miRNA ¥EA7 53 3'UTR X LA PK15
gl cDNA R FAREEST PCR ¥ 8 . 314 =4 4tk )
Al psiCHECK-2 # &4 I H Xho 1 Al Not 1 T 37°C
XEEY) 30min, 2R J5 F T4 DNA ZEH:8T 16°Cil i,
PR ER YN Z S DHSa e 553791
PRECPHPE s p, IEM WA AR (BUND H A
Wy %E a5 RIEM I BAvE e B, $EMUsRL, 1JEAT
Mt 1) 360 UE
1.2.4 s b 4 % BHK-21 40 bt s 24
LM, dff &% 80%4A A4, FI Lipofectamine™
3000 HEATHGY, Fe BT HRAE, I I (NC) |
miR-142-5p mimics. miR-145-5p mimics. miR-150
mimics. miR-199a-5p mimics FIXLG IR & B AR IL %
e BHK-21 4/, 9% 24 h fo L4, H TR g
75 5 2R WS 1 o

4 PK15 41 ftit 2 6 FLBCRI 12 FLB, 4 M fil &

A 50% /e A BEAT Gy, f U e Bl R A o

(MOCK) . BPEXHE (NC) . miR-142-5p mimics-
miR-145-5p mimics. miR-199a-5p mimics ¥ %¢ PK15
A, B S NG g 48h R4, 6 fL
AR T4 ATF6 2 /K, 12 U Tl
P J5 A 7 S8 % S B RE X ATF6. PERK \IRE1 F1 XBP1
) mRNA FIA7KF,



3172 el & BE % 53 %

F1 WRARMBREERBFEESIMFT

Table 1 Primers sequences for luciferase reporter gene vector construct

¥ Names

51%)7%1 Primer sequence (5—3")

FBHKE Size (bp)

ATF6-m142-3'UTR

F:CCGCTCGAGCCGTGGAGTGATTATGTG 413

R:ATTGCGGCCGCCTTCCTGAAACTTTACCCT

ATF6-m145-3'UTR

F:CCGCTCGAGCCTGGCTTGAATCTTCCC 301

R:ATTGCGGCCGCGTTGTGAGTTCGATCCCT

ATF6-m150-3'UTR

F:CCGCTCGAGTTTTGTCAGTCCTGGGTC 464

R:ATTGCGGCCGCAAGATACCTTTGTCATTC

ATF6-m199a-3'UTR

F:CCGCTCGAGTCTTTCTGCCTTCTTGGT 176

R:ATTGCGGCCGCGGAAGATGTAGGGTAATGTG

PERK-m145/150-3'UTR

F:CCGCTCGAGCATGGAATAGCCCACCTC 777

R:ATTGCGGCCGCTTGGGAAAGTACCGACCT

IRE1-m142/145/199-3'UTR

F:CCGCTCGAGATCGAACCCGAGCCACTG 1006

R:ATTGCGGCCGCAGACGCCATCATCAATCA

IRE1-m150-3'UTR

F:CCGCTCGAGAGCCAAGTGCCTTGAGCTG 256

R:ATTGCGGCCGCACAGGCTGACATCAAACAGGA

GRP78-m145/199-3'UTR

F:CCGCTCGAGACTGCTCTGCTAGTGTTG 349

R:ATTGCGGCCGCACCAGTGTAAATAACAAA

XBP1-m142/145/150/199-3'UTR

F:CCGCTCGAGCTGCTTTCAACCAGCCACT 596

R:ATTGCGGCCGCCCCTCAGGTAGGCATTCT

b N RIZ P54 Xho T B Not T iY)f7si  The underlined sequences are Xho I and Not I digestion sites

®

1.2.5 WRNAEEEMESN %8 Dual-Luciferase
Reporter Assay System 361 15454 . PBS J&¥C4l i),
L0 100 uL 1 X Passive Lysis Buffer, Ji{ & % i % K
GBREAN 15 mine WIS pL 2R 96 FLIE EEEAR
BN AL, FEIN 25 pL LAR-IL &G, 161 2 ohfE
BRI 5 5 K R R PG . ARG
25 pL 1XStop &Glo 1M, Frllies B 5 G F M ¢
JefE e d5e e LA K UGS o A 2 RO S R A T4 —
TRAL 2

1.2.6 & RNA$REUK cDNA &k FI ] Trizol VAHRIK
PK15 Z L RNA, 70606 RETHAT 1.2%BR bl i
JEEHL VKR RNA (R LRI e8P, LL PKI1S 410 L
RNA 7E B IEAT cDNA A, RIVAAZR 20 pL:
5 X EasyQuick RT MasterMix 4 uL, RNAIpg, RNase-
free ddHO #MEA R, WIERZRY, KME L,
PCR R NigAF: 37°C 15min; 85C 5s, RMEHG
20 CHRAT

1.2.7 FOLEREF MGG RT-PCR RE

¥& NCBI CAkF£M¥ ATF6. IREI. PERK. XBPI.

GAPDH J¥%) ¥t qRT-PCR 514 (£ 2) . IR
FRZH Y] cDNA AR T S 58 8 & PCR &1 o 1
WS T R g, R 2700 VRIS ATFG.

IRE1. PERK. XBPI [{AH ik .

1.2.8 Westernblot #& M #FJH RIPA 41 fu 4 i i 12
WU 5 PKIS 40 s, BCA BRI R I & A
WHE . YR A LRFEA, 4 SDS-PAGE Hijk 4
i, 8% PVDF i L. KE T 5%/BEIR UK,

F B 2he N 5% YR MR ATF6 fidk (1 :
1000) A B-Actin Fiifk (1:5000) , 4CHFE LM,

IXTBST 7843 PEE 3 ¥k (10 min/PO J&, /Al
HRP Fric 9t (1:10000) , =idFFHE 1 h, &5

FHE BT H K 1 4.
1.2.9 HEG o W HE 2 Y (AR

HER R, BARE 3 NMEWEER, Gk
KT K, *P<<0.05; **P<0.01, HAZIH¥
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Table 2 The sequences of qRT-PCR primers

% FR Names 51917 %| Primer sequence (5—3") JB K Annealing temperature ('C) JBKE Size (bp)

ATF6 F:CTAAAGCGAGTCCTCTACG 60 241
R:GCCATGCCTGATTTCACA

XBP1 F:GGATTCTGACGGTGTTGA 60 161
R:GGAGGCTGGTAAGGAACT

PERK F:AGGAGCAAACGGAGCACG 60 187
R:GTCGGTGAGGATGAGGATGG

IRE1 F:GGACTGGCGGGAGAACAT 60 272
R:CGTGGTAGTAGGGCTGGAA

GAPDH F:GGACTCATGACCACGGTCCAT 60 220
R:TCAGATCCACAACCGACACGT

o 4m T, AW miR-142-5p. miR-145-5p. miR-150

2.1 PRV E&Zt PK15 4HAAFS miRNA EFFTIE D

& & e AL U4 R W PRV i
RERS WO P 5T N, BT BAA TRl PRV L5 [
miRNA FILKA84L, ] PRV &Y PKI15 400, &
Joi 12 h WA AR B RNA 3547 miRNA ¥ . 45 B 3%
B, PRV &4 PK15 4iffi)5, 75T miRNA ZRKiA.
5 PRV RBG A PO AL, PRV &S5 L5]
i 35 4 miRNAs FKIA 4L, HrPfE 27 4 miRNAs

(miR-132. miR-136-3p. miR-142-3p. miR-142-5p.

miR-146b. miR-190b. miR-199a-3p. miR-199a-5p.
miR-199b-3p . miR-199b-5p . miR-212 . miR-218 .
miR-218-5p. miR-218b. miR-323. miR-363. miR-369.
miR-375. miR-381-3p. miR-382. miR-551a, miR-758.
miR-874. miR-9. miR-9-1. miR-9-2. miR-9820-5p)
FikE L, 8 4 miRNAs (miR-10391. miR-2366.
miR-27b-5p. miR-30c¢-1-3p. miR-30c-3p. miR-374b-3p.
miR-671-3p. miR-885-3p) FKik& il (Kl 1) . &%
KW, PRV KGR N BN IS, 15 3 40
miRNA AR AL
2.2 $B[E) A5 M i B X HE B AY miRNAs T

FIH TargetScan AW)1{5 B 2% 8 A%, Tl 5
ATF6. IREI. PERK. GRP78. XBP1 EAT#LkRI< A
miRNAs 730545 55+ 14, 52, 30 F121 4> FHRE
INAZEE, miR-150 [F]Wf$81) ATF6. IREI. PERK.
GRP78 XBP1 113K, miR-142-5p [A]HHE 0] ATF6.
PERK.IRE1.GRP78 3£}, miR-145-5p 1 miR-199a-5p
[ I #E 17 ATF6. IREI. GRP78. XBPI 4 (K 2) .

1 miR-199a-5p 154151 miRNAs.
2.3 WRAZMIRESERRENEESEE

¥ ATF6. IREI. PERK. GRP78. XBPI {f] 3'UTR
X ffi A psiCHECK-2 R EERU T MR & 3idhk, PRfeideds
PPN R AT T B2 A 40 DHS e, 5557914k
B TO R, I8 L Rl o %80 45 L IE A ) BH I e
PEUTRL, SHATEEDIRAE (B 3) o B&IREELLE
T PRI AE SR 5 R 5 il 44 0 psiCHECK-2-ATF6-
m142-3'UTR. psiCHECK-2-ATF6-m145-3'UTR., psiCHECK-
2-ATF6-m150-3'UTR., psiCHECK-2-ATF6-m199-3'UTR .
psiCHECK-2-IRE1-m150-3'UTR . psiCHECK-2-IRE1-
m142/145/199-3'UTR . psiCHECK-2-PERK-m145/150-
3'UTR. psiCHECK-2-XBP1-m142/145/150/199-3'UTR.
psiCHECK-2-GRP78-m145/199-3'UTR
2.4 TOREMGIREEBEEMEAN

T 3 — 20 ik miR-142-5p . miR-145-5p .
miR-150 F1 miR-199a-5p REMEHE [m) 4 H T P4 J5t 194 3 %
RBEIEDN, W EZ FORLSr )5 miR-142-5p mimics.
miR-145-5p mimics. miR-150 mimics A miR-199a-5p
mimics LYY, 24 h JE RPN Z MR 45 R EoR,
JLE Y psiCHECK-2-ATF6-m142-3'UTR 1 miR-142-
5p mimics Ji7 , I FRIB A 190 R BIE MER B E AR T Y]
PEXTHRAL (] 4-A) o [FIN, psiCHECK-2-IRE1-m142/
145/199-3'UTR 43555 miR-142-5p mimics. miR-145-5p
mimics. miR-199a-5p mimics JtiE 4L, TRIEH AT
FE R BEE A D FAR T P el (E 4-B) , LUK
psiCHECK-2-XBP1-m142/145/150/199-3'UTR 43 %] 5
miR-142-5p mimics. miR-199a-5p mimics H:4#5 4%, i



3174 th A 534
PRV VS Control, Num. Up=27, Num. Down=8
6- ° : é FC=0.5 E.FG:Z - =0
. i
: , .
) 1 )
‘ i
1 )
1 Ll
' :
1 Ll
] o
1 )
4- . °
® o, .
‘le e,
2 ] :
2 ' |
< ' |
> ' |
& ' |
~ ' \ .
E ' | .
en ' '
ES) ' |
1 1 Ll
° Of o
‘ :
L} I.
2- : : .
{4 ‘e
: : °
' | °
' . A
Q % .; ! o e Pvalue=0.05
S |
. n : .
° ® (NS
° : ..| .. . )
1 .l
o : °
' o ®
0- : L] :
1 )
1 )
' ' " . ’ ' '
-8 -4 0 4 8

log, (FC)

Bl 1 PRV PK15 ZHAE miRNA il 7 258 A LLE
Fig. 1 Volcano plot of miRNA-sequencing data from PRV infected PK15 cells

pER K

8LdID

¢

2 5 ATF6. IREI. PERK. GRP78. XBP1 EB$RFRKXFRY
miRNAs 3% £ 7l
Fig. 2 The intersection prediction of miRNAs target ATF6,
IREI, PERK, GRP78 and XBP1

o e s Nt N

M: DL2000 Marker; 1: psiCHECK-2-ATF6-m142-3'UTR, 2: psiCHECK-
2-ATF6-m145-3'UTR, 3: psiCHECK-2-ATF6-m150-3'UTR, 4: psiCHECK-
2-ATF6-m199-3'UTR, 5: psiCHECK-2-IRE1-m150-3'UTR, 6: psiCHECK-
2-IRE1-m142/145/199-3'UTR, 7: psiCHECK-2-PERK-m145/150-3'UTR,
8: psiCHECK-2-XBP1-m142/145/150/199-3'UTR, 9: psiCHECK-2-GRP78-
m145/199-3'UTR

B3 Wik EEEBARNEIIEE
Fig. 3 Identification of luciferase reporter gene vector by Xho |
and Not 1 double digestion



15 3

R B A PN 0T I I O B 1 microRNAs TiGl 5 36 4iF

3175

AR )5 35 B G PE A B AT B A (]
4-C) . JL# Yy psiCHECK-2-PERK-m145/150-3'UTR
£j miR-145-5p mimics, Aef% 23 T H2¢ ' 3 MR 5 A
ik (B 4-D) o 858 3EW], miR-142-5p & ATF6.

) ATF6
“| ENC
O miRNA-mimics

o
T

o
wn
T

IR
Relative luciferase activity

miR-142-5p miR-145-5p miR-150 miR-199a-5p

IREI. XBPI [#) 3'UTR #4454, miR-199a-5p 4
IREI. XBPI [f] 3'UTR $E47 454, LLA miR-145-5p

XBPI

Relative luciferase activity

C 1.5 D

z

B
Ea o) ﬁ
=y o =
] z
S ost =
:KE ESS

&

0

Y IRE1. PERK 1] 3'UTR B4 55454, Wi T %€
et 5 7=
B 15 IREI
2z
z
=% o}
'Ev z sk
3
=1 *k
Bs -
RE2 05}
KE
&
0
miR-142-5p miR-145-5p miR-150 miR-199a-5p
15 - PERK E 15 GRP78
z
Z
1.0 iﬁg S 1.0
[}
58
23
0k 2
0.5 | KL 05
S ;5
&
0 L 0 o

miR-142-5p miR-145-5p miR-150 miR-199a-5p

miR-145-5p  miR-150 miR-145-5p miR-199a-5p

4 miR-142-5p mimics. miR-145-5p mimics. miR-150 mimics 1 miR-199a-5p mimics X ELA IR ZEERIER N

Fig. 4

of recombinant vector

2.5 oRT-PCR &#f

M G R MR & RGETRIE S R, FIH] qRT-PCR
KR DI . K23 I (MOCKD  BPEXS
e (NC) . miR-142-5p mimics. miR-145-5p mimics.
miR-199a-5p mimics 735l % 4% PK15 4 Jfl, ¥ %% 48 h
JaWE4u L, qRT-PCR &l ATF6. IREI. XBPI Al
PERK [f] mRNA Kik/KF. 7KW, oKX
miR-142-5p J&, ATF6 [MREE BEME T HI X A
A A (P<0.05, B 5-A) o i8] miR-142-5p
T ATF6 (335 . 1 miR-142-5p. miR-145-5p
A miR-199a-5p it FKIA G, B i IREImRNA
FiL (P<0.01, K 5-B) . [AIff, d3RiE miR-142-5p
F1 miR-199a-5p J&i, XBPI ) mRNA Rkt B2 i

(P<0.05, K 5-C) .

Influence of miR-142-5p mimics, miR-145-5p mimics, miR-150 mimics and miR-199a-5p mimics on luciferase expression

2.6 33k miR-142-5p Xf ATF6 BEHRIERFIT

it %k miR-142-5p J7, ATF6 & [ K=k W,
6. difiEin, REAT ATF6 RIA = B HK
TBAE X AL A (A AL, 45 R R, miR-142-5p
55 ATF6 $EA7 s gh & )5, ] ATF6 B A MKIA.
3 it
3.1 miRNANFES R

miRNA J&—2 18—25 bp T TEIEGIS RNA,
SR SiBURE 2 B RN W e ca W LS I EST
H:Xl mRNA [ 3'UTR 456, MR R RE S H
ZREEAMESRE. KEFREY, miRNA 7Ei##
DAY T 19X I 35T i O e DA o R AR U,
S KB 4y R T A A AR RN B L 30 4 R E 5



3176 eE &l RO 53 %
151 A B

= ) ok
53 B8
{, © % T) ko
®E 1.0 Eog=
z3 =z %
< z <
i . iz
E‘é 0.5 3 g
~ °© ~
S E S

= =

MOCK NC miR- MOCK NC miR- miR- miR-
142-5p 142-5p  145-5p  199a-5p
201 C 151 D

5 3
] g
ol ZZ
Z3 £ 3
z < z <
® Z é E
E 2 EX
Sz S
5 Ry

g &

MOCK NC miR- miR- MOCK NC miR-
142-5p  199a-5p 145-5p

5
Fig. 5 The expression of ATF6, IRE1, PERK and XBPI mRNA after over-expression miRNAs

A
Mock NC  miR-142-5p
R
ATFG | SN ——
B-actin | <N D S

3 3RiE miRNAs & ATF6. /REI. XBP170 PERK mRNA BIRIZE

B 15
©
W 5
) g 1.0 |
®.2
o8
et Eé. e
© B
=g
< E
<
0
Mock NC miR-
142-5p

AFEYe miR-142-5p mimics 5, PK15 4iffi-H ATF6 % 4 Western blotting #ill; B.#4 % miR-142-5p mimics /&, PKI15 4 fih ATF6 & HAH X%

$ES = ]

A. shows the Western blotting analysis of ATF6 protein in PK15 cells transfected with miR-142-5p mimics; B. shows the expression level of ATF6 protein

detected by Western blotting after miR-142-5p mimics transfecting into PK15 cells

Bl 6 #EHmiR-142-5p mimics fg PK15 Zlffith ATF6 & B FRIiE#EN
Fig. 6 Western blotting analysis of ATF6 in PK15 cells transfected with miR-142-5p mimics

b, R miRNA R FE M ARIRGE . I, TR RN
P 7 355 B A DG miRNA AT, A MG 55 S5 7K T 1
2 P4 5T Y 1. B0 i AT I 7 PRV R % B9 B iR
filio

AT IS B oR PRV YOS P R
WY 1 ST B o AT S S R R e e N i B
PRV &4t PK15 4l f5 515 35 4 miRNAs % ¢ 3Rk,

H P A H miR-132 . miR-142-5p . miR-199a-5p .

miR-374b-3p. miR-382 Fll miR-874. W57 & W] PRV &
YL J5 5] miR-132. miR-199a/b-3p Al mir-374b-3p %
13 & miRNAs 775 AN A 22 7 kL, AN GO
AR 2 R IE miRNAs W 7E 15 EHESEN, KRB
IXULEEIL R S AR R . BN SN B RN
NP TS A SRR ST R, CSFV K



15 IR W ) B PN JOR TR S 1% 1) microRNAs T 5 36 41F 3177

P PK15 4iff0)5 51 miR-382 fil miR-874 %5 69 4
miRNAs FiEZEAEP, HEM PRV BT |3 P 5 o
WUE, 16 F miRNA I n) P 5T 19 S 30 % OC L [
NI 23 55 428 4 5 P9 o e o
3.2 HEYNMEEFRMETN S

AT, R A B2 0 7 iR T 5 )
[N 0 2% e BL K ATF6. IRE1. PERK . GRP78. XBP1
AA AR KRN miRNAs, K%Y ATF6.IRE] . PERK.
GRP78. XBP1 &/ 4 NIEH HAHEL X RN
miRNAs, % 5])& miR-142-5p. miR-145-5p. miR-150.
miR-199a-5p. A miR-142-5p il miR-199a-5p #
miRNA W7 25 Frb b o oh 72 e Rk o WFL I
ERS {4 34§ IRE1 Hid T 8 miR-150 /4R 44k,
[ IRE1 {2 JE XBP1 85 #2235 11 0 LR AT 4 40 i v
Tk, e Ah, DO R ER BN B, miRNA
T N 8 e JBAG 1 A HE S o miR-142-5p. miR--150
TERN K B 22 2RI, S 5 KRN
TR L e A IR VA G 1A IR R A PO, HPV I 4
JiLJ5 R miR-145 FRKIA, IKFRIAN miR-145 {40 b
S IRBEN BRI TR AREEM, A A
g0, miR-199a-5p ML ¥ GRP7S ek AAff
GRP78 &[N £ IE /K B 3% F B, & ok e,
miR-142. miR-145. miR-150. miR-199 n] GELESE N R
P IS R o e A TR AR
3.3 &% miRNAs X (A 5 M) 3k 52 B [ FR ik B 521

A miRNA PS5 A, g 7O 2R
FER A A, IR IR 2 BHR 5 R G0 R I
miR-142-5p mimics % % #l #l psiCHECK-2-ATF6-
m142-3'UTR EHFAADOC R S, [ gRT-PCR
1 Western blot 056 IS IE TiX—&5 0L, bRk
miR-142-5p 5, ATF6 [¥] mRNA /K-F-FIE HFKIEY
BE T, FY] miR-142-5p il fEf# mRNA )75
AL JE ATF6. 51X N ATF6 1) miRNA 5%
iR I, 76 UPR i #2, PERK /'3[ miR-424
5 ATF6 1) 3'UTR X AEHIAL f45 &1 ATF6 (3R
%, JFIRE ATF6 #34E P, miR-145. miR-221
H1 miR-494 W] LARE A ATF6 (1) 3'UTR X 3 17 41 1) 3
Mg b ATF6 FIEM . T AW 5P R I
miR-145-5p JFAREL[E 3G ATF6, FARNLEI N 2t
— 9.

AWFFEH, miR-142-5p. miR-199a-5p ¥4 IREI.
XBPI 1] 3'UTR 47 fighitr, Il T 26 = MG
. {H qQRT-PCR 25527, IREI F1 XBPI (] mRNA

T AKFIFAR T, W HEE LR, wREEHT
miR-142-5p I miR-199a-5p [ ISHGT A 265 5 38 14 M
1 B IRET A1 XBPI 3Ki%, 41 miR-142-5p [A]I G
Wl UPR [1) ATF6 {556 i@, ATF6 v LA
IRE1 {554 Sl 8, {E3k XBPI ) mRNA #35%,
W5 LW, miR-30d. miR-181a F1 miR-199a-5p — 4%
miRNAs LSt ] B IK GRP78 Rik, —4%
miRNAs A 1EH o) g & S0 GRP78 %3 R (1)
SHENS AW A IO E RS RA LR R,
HLpl miR-199a-5p JFANEE % GRP78 3'UTR. itk
HEW 1] HE 7 5 £ A miRNAs A REH 0% GRP78 11
Kik.

DL ESE R E ], miR-142-5p nJ 4L ATF6 i53|
R P I 38 (A

4 i

AWFFEL miRNA WP ABL,  CHEE R 7k G
753 miR-142-5p Kik Liff, [, miR-142-5p i i ff
fif mRNA (1977 RS [F) 3% ATF6, [RIAEN miR-142-5p
WL RE ) ATF6 PR DAL RS0 #38 5E

References

[1] FAGONE P, JACKOWSKI S. Membrane phospholipid synthesis and
endoplasmic reticulum function. Journal of Lipid Research, 2009, 50
Suppl(50 Suppl):S311. DOI: 10.1194/j1r.R800049-JLR200.

[2] BRAAKMAN I, HEBERT D N. Protein folding in the endoplasmic
reticulum. Cold Spring Harbor Perspectives in Biology, 2013,
5(5):a013201-a013201. DOI: 10.1101/cshperspect.a013201.

[3] WANG M, KAUFMAN R J. Protein misfolding in the endoplasmic
reticulum as a conduit to human disease. Nature, 2016, 529(7586):
326-335. DOI: 10.1038/nature17041.

[4] BOHNERT K R, MCMILLAN J D, KUMAR A. Emerging roles of
ER stress and unfolded protein response pathways in skeletal muscle
health and disease. Journal of Cellular Physiology, 2017. DOI:
10.1002/jcp.25852.

[5] HETZ C. The unfolded protein response: controlling cell fate
decisions under ER stress and beyond. Nature Reviews Molecular Cell
Biology, 2012, 13:H2410-H2418. DOI: 10.1038/nrm3270.

[6] WALTER P, RON D. The unfolded protein response: From stress
pathway to homeostatic regulation. Science, 2011, 334(6059):
1081-1086. DOI: 10.1126/science.1209038.

[71 BERTOLOTTI A, ZHANG Y H, HENDERSHOT L M, HARDING

H P, RON D. Dynamic interaction of BiP and ER stress transducers in



3178

doOE kW R %

53 %

(10]

(1]

[12]

[13]

(14]

[15]

the unfolded-protein respons. Nature Cell Biology, 2000, 2(6):326-332.
DOI: 10.1038/35014014.

HETZ C, PAPA F R. The unfolded protein response and cell fate
control. Molecular Cell, 2017, 69(2). DOI: 10.1016/j.molcel.2017.
06.017.

LEE A H, IWAKOSHI N N, GLIMCHER L H. XBP-1 regulates a
subset of endoplasmic reticulum resident chaperone genes in the
unfolded protein response. Molecular and Cellular Biology, 2003,
23(21):7448-7459. DOI: 10.1128/MCB.23.21.7448-7459.2003.

. AT JORE SN (RF STt JlE. 2422 AT 9T,

2017, 36(5):279-282. DOI: 10.13506/j.cnki.jpr.2017.05.009.

FHi, g8

WANG J Q, GONG G Q. Research progress on endoplasmic reticulum
stress and inflammatory response. Journal of Pharmaceutical Research,
2017, 36(5): 279-282. DOI:10.13506/j.cnki.jpr.2017.05.009. (in
Chinese)

DING W X, NI HM, GAO W T, HOU Y F, MELAN M A, CHEN X
%l Y, STOLZ D B, SHAO Z M, YIN X M. Differential effects of
endoplasmic reticulum stress-induced autophagy on cell survival.
Journal of Biological Chemistry, 2007, 282(7):4702-4710. DOI:
10.1074/jbc.m609267200.

HERBERT T P, LAYBUTT D R. A reevaluation of the role of the
unfolded protein response in islet dysfunction: maladaptation or a
failure to Adapt? Diabetes, 2016, 65(6):1472-1480. DOI: 10.2337/
db15-1633.

PR, B T R R AT B S P R T
T EAEY RS 27 EY) AR, 2019, 35(3). DOL: 10.13865/
j.cnki.cjbmb.2019.03.02.

XU J Z, LU M. Effects of endoplasmic reticulum stress and autophagy
on endothelial cell apoptosis. Chinese Journal of Biochemistry and
Molecular Biology, 2019, 35(3). DOI: 10.13865/j.cnki.cjbmb.2019.
03.02.(in Chinese)

ZHOU Y S, GU Y X, QI B Z, ZHANG Y K, LI X L, FANG W H.
Porcine circovirus type 2 capsid protein induces unfolded protein
response with subsequent activation of apoptosis. Journal of Zhejiang
University-SCIENCE B, 2017, 18(4):316-323. DOI: 10.1631/jzus.
B1600208.

HE W C,XUHL, GOUHC, YUAN J, LIAO ] D, CHEN Y M, FAN
S Q, XIE B M, DENG S F, ZHANG Y Y, CHEN J D, ZHAO M Q.
CSFV Infection up-regulates the unfolded protein response to promote
its replication. Frontiers in Microbiology, 2017, 8: 2129. DOI:

10.3389/fmicb.2017.02129.

[16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

[24

YANG S B, PEI'Y, ZHAO A Y. iTRAQ-based proteomic analysis of
porcine kidney Epithelial PK15 cells infected with Pseudorabies virus.
Scientific Reports, 2017, 7:45922. DOI: 10.1038/srep45922.

YANG S B, ZHU J J, ZHOU X L, WANG H, LI X C, ZHAO A Y.
Induction of the unfolded protein response (UPR) during pseudorabies
virus infection. Veterinary Microbiology, 2019, 239. DOI: 10.1016/
j.vetmic.2019.108485.

SU S F, CHANG Y W, ANDREU-VIEYRA C, FANG J Y, YANG Z,
HAN B, LEE A S, LIANG G. miR-30d, miR-181a and miR-199a-5p
cooperatively suppress the endoplasmic reticulum chaperone and
signaling regulator GRP78 in cancer. Oncogene, 2013, 32(39):
4694-4701. DOI: 10.1038/0nc.2012.483.

OGLESBY I K, AGRAWAL R, MALL M A, MCELVANEY N G,
GREENE C M. miRNA-221 is elevated in cystic fibrosis airway
epithelial cells and regulates expression of ATF6. Molecular and
Cellular Pediatrics, 2015, 2(1):1. DOI: 10.1186/s40348-014-0012-0.
ZHANG W G, CHEN L, DONG Q, HE J, ZHAO H D, LI F L, LI H.
Mmu-miR-702 functions as an anti-apoptotic mirtron by mediating
ATFG6 inhibition in mice. Gene, 2013, 531(2):235-242. DOI: 10.1016/
j.gene.2013.09.005.

YANG F, ZHANG L, WANG F, WANG Y, HUO X S, YIN Y X,
WANG Y Q, ZHANG L, SUN S H. Modulation of the unfolded
protein response is the core of microrna-122-involved sensitivity to
chemotherapy in hepatocellular carcinoma. Neoplasia, 2011, 13(7):
590. DOI: 10.1593/ne0.11422.

BYRD A E, ARAGON I V, BREWER J W. MicroRNA-30c-2* limits
expression of proadaptive factor XBPI1 in the unfolded protein
response. Journal of Cell Biology, 2012, 196(6):689-698. DOI:
10.1083/j¢cb.201201077.

LIU F, ZHENG H, TONG W, LI G X, TIAN Q, LIANG C, LIL W,
ZHENG X C, TONG G Z. Identification and analysis of novel viral
and host dysregulated micrornas in variant pseudorabies virus-infected
PK15 cells. PLoS ONE, 2016, 11(3):e0151546. DOI: 10.1371/journal.
pone.0151546.

X, MR, T XUHE, BRET, SRERE, KRB, BRI
PK-15 4iffg+ &5 CSFV EHARKIK) microRNAs fifiik J2 miR-214 (]
YRergt. b E AR RS, 2018, 51(21):156-167. DOI: 10.3864/
j.issn.0578- 1752.2018.21.014.

DENG S F, YE Z D, FAN S Q, CHEN J D, ZHANG J Y, ZHU M J,
ZHAO M Q. Screen of micrornas in classical swine fever

virus-infected pk-15 cells and the regulation of virus replication by



15 3

REERSE . W ) P9 Y JH0OE % ) microRNAs Tl -5 56 4iF

3179

miR-214. Scientia Agricultura Sinica, 2018, 51(21):156-167. DOI:

10.3864/j.issn.0578-1752.2018.21.014.(in Chinese)

[25] HEINDRYCKX F, BINET F, PONTICOS M, ROMBOUTS K, LAU J,

(26]

[27]

KREUGER J, GERWINS P. Endoplasmic reticulum stress enhances
fibrosis through IREla-mediated degradation of miR-150 and XBP-1
splicing. EMBO Molecular Medicine, 2016, 8. DOI: 10.15252/emmm.
201505925.

YU J,LIU F H, YIN P, ZHU X Y, CHENG G L, WANG N, LU A,
LUAN W L, ZHANG N W, LIJ F, GUOK J, YIN Y L, WANG H C,
XU J Q. Integrating miRNA and mRNA expression profiles in
response to heat stress-induced injury in rat small intestine. Functional
& Integrative Genomics, 2011, 11(2):203-213. DOI: 10. 1007/s10142-
010-0198-8.

LIU X Y, ZHANG Y, WANG S, LIU G Y, RUAN L M. Loss of
miR-143 and miR-145 in condyloma acuminatum promotes cellular

proliferation and inhibits apoptosis by targeting NRAS. Royal Society

[28]

[29]

[30]

Open Science, 2018. DOI: 10.1098/rs0s.172376.

AHMADI A, KHANSARINEJAD B, HOSSEINKHANI S,GHANEI
M, MOWLA S J. miR-199a-5p and miR-495 target GRP78 within
UPR pathway of lung cancer. Gene, 2017, 620:15-22. DOI: 10.1016/
j.gene.2017.03.032.

GUPTA A, HOSSAIN M M, READ D E,HETZ C, SAMALI A,
GUPTA S. PERK regulated miR-424(322)-503 cluster fine-tunes
activation of IREl and ATF6 during Unfolded Protein Response.
Scientific Reports, 2016, 5(1):18304. DOI: 10.1038/srep18304.
ADACHI Y, YAMAMOTO K, OKADA T, YOSHIDA H, HARADA
A, MORI K. ATF6 is a transcription factor specializing in the
regulation of quality control proteins in the endoplasmic reticulum.
Cell Structure and Function, 2008, 33(1):75-89. DOI: 10.1247/

csf.07044.

(SUEgE M



L Al B

:
&l

* %

W TER

A R
ieE BRiER
B ERF
WEE  KiEE

(PERIEZE) RER

JF5t B (LAPFEFREAT)
T 5 A BFEH  HEHR BEx FxE X Mmoo XFRE B
BEXA EXE Rk N i El BRE KkBEK  ARH
FEER FHER
BIEEZRR BHH FEE FABE g
EBEXE& UUBEFEEAR)
Mtk = 1= FR &N Ji75 ¥ * 5’ gk 4t 7 K5 B
3 B (LS eF)
M. Alley, USA David A. Andow, USA R. Appels, Australia
Jill Shore Auburn, USA Bing Yang, USA Bas Bouman, IRRI
Bouzayen M, France John Bower, South Africa Kenneth G. Cassman, USA
Chen Xian-ming, USA Chen Z X, USA Michael T. Clegg, USA
Matthew J. W. Cock, Switzerland Nick Costa, Australia Thomas Crenshaw, USA
Zhanao Deng, USA C. Robert Dove, USA Lester E. Ehler, USA (EH=)
& B/
i £ AFEL
B £ £ M%EE
HHRE & B LUl
hEARI R Scientia Agricultura Sinica
(EHT, 1960 61T ) (Semimonthly, Started in 1960)
20205E8 A1 H HES3EFE 158 Vol.53 No.15 August 1, 2020
* E e N R E RO AR 5B Superintended by Ministry of Agriculture and Rural Affairs, P. R. China
* B FER A ER Sponsored by Chinese Academy of Agricultural Sciences
HERYS Chinese Association of Agricultural Science Societies
HmEHAM  CPEREIE) g Published by Editorial Department of Scientia Agricultura Sinica
H# it bR RME A 125 Address No.12 South Street, Zhongguancun, Beijing
HREI4RED 100081 Postcode 100081
<! & 010-82109808 82106281 Telephone 010-82109808 82106281
£ E 010-82106247 Fax 010-82106247
W b http://www.ChinaAgriSci.com Website http://www.ChinaAgriSci.com
BFHRME zgnykx@caas.cn E-mail zgnykx@caas.cn
EDRIZEIT o [ H i th AR BRI Issued by China Film Press Printing
EREIT JbaiRTIRATE Subscription Domestic Post Office
T & SESHEEER Issued Abroad by International Book Trading Corporation,
Es&iT HEEFRERRS8AF P.0.Box 399, Beijing, P.R. China
(Jb=E 399 f548) Abroad Issued No.BM43
EREM 49.50 st/ 1188.00 jt/4F Price US$ 49.50 / Issue  US$ 1188.00 / year
ISSN 0578-1752  #RAARST: 2-138  EWAMATFRAT
CN 11-1328/S ISSN 0578-1752

H

9“77057




	封皮.pdf
	目录.pdf
	靶向猪内质网应激通路的microRNAs预测与验证.pdf
	封底.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


