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Differential expression of microRNAs in PK-15 cells infected with
Pseudorabies virus-Fa strain

LIU Peng-Juan'® QIAO Xiao-Gai'® LIPing' HUANG Jian-Bo' ZHUO Xiu-Ping'
FANG He-Jun' DENG Yi-Chao' XU Zhi-Wen'? ZHU Ling"*"

(1. Animal Biotechnology Center, Sichuan Agricultural University, Chengdu, Sichuan 611130, China)
(2. Key Laboratory of Animal Diseases and Human Health of Sichuan Province, Chengdu, Sichuan 611130, China)

Abstract: [Objective] The aim was to analyze the microRNAs expression in PK-15 cells infected
with Pseudorabies virus-Fa. [Methods] Illumina deep sequencing was used to identify and analyze
the differentially expressed miRNAs in PK-15 cells with or without PRV-Fa infection. The
sequencing results for selected miRNAs were confirmed with RT-qPCR. The host target genes were
predicted and Gene Ontology (GO) analysis was done. [Results] We identified 384 and 405 miRNAs
in the infected and uninfected cells, respectively. Overall, 127 miRNAs were expressed significantly
differently after infected with PRV-Fa (60 upregulated and 67 downregulated). RT-qPCR showed that
the expressions of miRNAs were consistent with the sequencing results. GO analysis showed that
miRNAs were widely involved in signal transduction, cells metabolism, immune response, and gene
expression. And miR-10b, miR-16, miR-18a, miR-19b, miR-20a, miR-145-5p, miR-146a, miR-181a
and miR-499-5p were associated with immune response. In the regulatory network of target genes,
ssc-miR-30d and ssc-miR-30a-5p were in the key positions. Moreover, five miRNAs encoded by
PRV-Fa were identified, PRV-miR-LLT2 and PRV-miR-LLT4 were targeted to PRV EPO gene.
[Conclusion] The infection of PRV-Fa has significant influence on PK-15 cells encoding miRNAs.

Keywords: Pseudorabies virus, microRNAs, Illumina deep sequencing, PK-15 cells
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R1 KAEEPCRIY
Table1 RT-qPCR primers

Primers Sequence (5'—3")

ssc-miR-10a-5p-forward TACCCTGTAGATCCGAATTTGT
ssc-miR-16-forward TAGCAGCACGTAAATATTGGCG
ssc-miR-221-3p-forward AGCTACATTGTCTGCTGGGTTT

TGTAAACATCCCCGACTGGAAG
CT
ssc-miR-378-forward ACTGGACTTGGAGTCAGAAGGC

ssc-miR-146a-5p-forward TGAGAACTGAATTCCATGGGTT
TGGAGAGAAAGGCAGTTCCTGA
TAGCTTATCAGACTGATGTTGA
CTAGCACCATCTGAAATCGGTTA
TTCAAGTAACCCAGGATAGGCT

ssc-miR-30d-forward

ssc-miR-152-forward
ssc-miR-21-forward
ssc-miR-29a-forward

ssc-miR-novel-chr13
10861-forward

miR-reverse GTCGGTGTCGTGGAGTCG
U6-RT Primer CGCTTCACGAATTTGCGTGTCAT
U6-forward TCGCTTTGGCAGCACCTAT
U6-reverse AATATGGAACGCTTCGCAAA
miR-RT Primer GTCGGTGTCGTGGAGTCGTTTG
CAATT
GCACTGGATTTTTTTTTTTTTTTT
TTV
Note: V=A, G, C.
60 °C 60 s 40 3
[8[0)
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miRNA
Cr

PCR
1.8 ZEFFIE miRNAs $¥LEE FiN
TargetScan (http://www.targetscan.org/)

MiRanda  (http://microorna.sanger.ac.uk/sequencs/)
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ssc-miR-221-3p ssc-miR-16 ssc-miR-30d
ssc-miR-10a-5p  ssc-miR-378
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%<2 PRV-Fa Bi:fmifa PK-15 fZE FRIEE ZERT 50 fAY miRNAs

Table 2 Top 50 miRNAs significantly upregulated or downregulated in PK-15 cells in order of fold change

. Normalized read counts Fold
microRNAs Numbers of
Length (nt) change Type
target genes
Infected Control
ssc-miR-10b 22 248 415 4 009 61.81 Up 738
ssc-miR-192 21 20 198 363 54.18 Up 718
ssc-miR-146b 21 1124 12 51.55 Up 1139
ssc-miR-novel-chr2 20448 24 423 4 30.93 Up 2280
ssc-miR-155-5p 22 7223 340 20.67 Up 1 146
ssc-miR-424-3p 21 181 0 19.10 Up 597
ssc-miR-novel-chrX 40705 22 3151 235 12.90 Up 811
ssc-miR-34a 22 1519 119 11.85 Up 1661
ssc-miR-novel-chr9 38959 22 668 52 10.94 Up 1 663
ssc-miR-221-3p 22 2 954 274 10.44 Up 811
ssc-miR-92b-3p 22 5005 594 8.30 Up 1757
ssc-miR-126-3p 22 249 22 8.09 Up 88
ssc-miR-486 22 418 44 7.93 Up 726
ssc-miR-30a-5p 22 134 532 17 235 7.80 Up 1147
ssc-miR-7 24 12 266 1594 7.65 Up 1619
ssc-miR-450c-5p 22 197 18 7.39 Up 427
ssc-miR-novel-chr6 31692 22 121 8 7.28 Up 2019
ssc-miR-17-5p 23 6 309 929 6.73 Up 1443
ssc-miR-27b-3p 21 8316 1390 5.95 Up 1 146
ssc-miR-92a 22 30702 5186 591 Up 691
ssc-miR-16 22 32269 5779 5.58 Up 1763
ssc-miR-novel-chr10 5602 25 186 26 5.44 Up 1597
ssc-miR-27a 21 7 081 1314 5.36 Up 1 146
ssc-miR-182 22 22 335 4271 5.23 Up 1 446
ssc-miR-424-5p 22 29 2 998 0.01 Down 1817
ssc-miR-novel-chr9 39041 23 38 3 840 0.01 Down 1512
ssc-miR-novel-chr5 29857 19 26 2 081 0.02 Down 1711
ssc-miR-194a 21 24 1562 0.02 Down 842
ssc-miR-542-3p 22 155 7 368 0.02 Down 1349
ssc-miR-novel-chrX 41190 21 2 491 0.02 Down 335
ssc-miR-novel-chr5 29676 23 0 392 0.02 Down 1 066
ssc-miR-152 21 384 14 934 0.03 Down 1161
ssc-miR-542-5p 21 2 371 0.03 Down 732
ssc-miR-195 21 17 781 0.03 Down 1 786
ssc-miR-135 23 8 516 0.03 Down 1602
ssc-miR-185 22 66 1843 0.04 Down 2285
ssc-miR-499-5p 21 26 760 0.05 Down 974
ssc-miR-24-3p 22 3462 70 574 0.05 Down 1 988
ssc-miR-361-5p 22 70 1 465 0.05 Down 867
ssc-miR-29a 23 608 11 368 0.05 Down 1079
ssc-miR-29¢ 22 28 689 0.05 Down 1120
ssc-miR-19a 23 390 7185 0.06 Down 1436
ssc-miR-19b 23 2781 48 991 0.06 Down 1299
ssc-miR-193a-5p 22 4 227 0.06 Down 1142
ssc-miR-142-3p 22 20 487 0.06 Down 887
ssc-miR-21 22 33 829 563 808 0.06 Down 789
ssc-miR-143-3p 21 55 912 0.07 Down 1069
ssc-miR-145-5p 24 0 129 0.07 Down 1475
ssc-miR-183 23 897 12 061 0.08 Down 1087
ssc-miR-novel-chr6 30729 22 292 3650 0.08 Down 1083
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( 2) Note: A: ssc-miR-novel-chr6 30729; B: ssc-miR-21; C:
ssc-miR-10b; D: ssc-miR-novel-chr9 39041; E: ssc-miR-30d; F:
ssc-miR-30a-5p ssc-miR-30d ssc-miR-30a-5p; G:  ssc-miR-24-3p; H: ssc-miR-16; I
ssc-miR-182.
( 3 miRNAs
%3 #7 miRNAs R EMER
. Table 3 Typical miRNAs and common target genes
ssc-miR-30a-5p .
miRNAs
ssc-miR-30d GO Typical miRNAs Common target genes
GO ssc-miR-30a-5p SCN2A, ANKRA2, LHXS8, KLHL20,
ssc-miR-30d GABRBI1, ITGA4, RCCl, RBM25,
POLR3G, GALNT7, DESI2, KLF10,
CCNE2, IRAKI1BP1, RAPGEF4, ZBTBI1,
20, FAM199X, GLCE, PDE7A, LRRK2, SOX9,
: I SALL4, SRSF7, RUNX2, SERPINII,
=3 Control CEPS85L, VAT1L, UBE2J1, ZNF197, NSA2,
L5 H NR4A2, FAM49A, JPH4, CHD1, OTUD6B
2
A %4 HESMEERHIAX miRNAs
= Table 4 Typical targets genes and related miRNA
=~ 0.5H .
miRNAs
Typical
0.0 2 6 miRNAs Common target genes
9 20 1@ IR LPR T g
, er,\ s SO gc A &&":0&'\ &&1\ 3/0% ) & CHDI ssc-miR-novel-chr9 39041,  ssc-miR-30d,
‘50"0\ B %0’ AT e ,@3;\ N ssc-miR-30a-5p, ssc-miR-novel-chr6_30729
® ?;,004 FAM91A1 ssc-miR-16, ssc-miR-30d, ssc-miR-30a-5p
P
Y LRRK2, RCC1  ssc-miR-30d, ssc-miR-30a-5p, ssc-miR-24-3p
1 RT-qPCR I&5F miRNAs F&i&7kFE IRAKI1BP, ssc-miR-30d, ssc-miR-30a-5p,
CEPS5L ssc-miR-novel-chr9 39041

Figure 1 Validation of miRNAs expression by RT-qPCR
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Figure 3 GO annotation on the target genes of miRNAs encoded by PRV-Fa
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