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Transcriptional differences in cerebellar tissue of clinically
suspected atypical pestivirus infected piglets
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Abstract: [Background] Atypical porcine pestivirus (APPV) as a new virus, it has been detected in
various provinces in China in recent years. At present, most of the research reports on APPV focus on
genomics and epidemiology. The pathogenic mechanism after infection of the host is unclear. [Objective]
To investigate the pathogenicity of APPV in the cerebellum of infected piglets by high-throughput
sequencing technology. [Methods] Three cerebellum of APPV-infected piglets of experimental group
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excluded from pathogens which can cause congenial tremors (CT) or neurological symptoms were
sequenced with 3 cerebellum of healthy piglets of control group, and compare the differences in
transcription levels between experimental and control groups. [Results] Two cDNA libraries were
constructed in this study: APPV infected cerebellum tissue library and healthy cerebellum tissue library.
Under the screening criteria of P<0.05, |Log,(FC)|>0.263, a total of 381 differentially expressed genes
(DEGs) were screened, including 163 up-regulated genes and 218 down-regulated genes; 8 differentially
expressed genes were randomly selected. The gene was detected by RT-qPCR and B-actin was used as an
internal reference gene. The expression trends of eight differential genes were consistent with
high-throughput sequencing. [Conclusion] A transcriptome study was conducted on the cerebellum
samples of clinically infected piglets with APPV. Based on the GO and KEGG, we performed the
functional annotation and classification of DEGs. It was found that the transcriptional levels of Pak4,
Robo4, Semalf, Wnt5a and other genes involved in axon guidance signaling pathways had significantly
decreased. This result indicates that APPV infection may inhibit the axon guidance process in piglets.
Furthermore, it inhibits the development of the central nervous system, which provides direction and

guidance for further research on the pathogenic mechanism of APPV.

Keywords: Atypical pestivirus, Transcriptomics, Differentially expressed gene, Axon guidance
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5 GO. KEGG S8l AT HOXS, FRefe 22 etk
FHERE B, 9% APPV BT HE X] HE AR IR
R 8 ERy 2SS, DUHXHEZR APPV 1
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BEAL APPV JERYLAFAE R A U1 % 7 SR A
Y, RAE 2-3 HiREE APPV FHYEATHE AERA TG
/NI S 4 20 25 B3 3 PCR SEIG X APPV & CT
LG JEEA TR, K APPV JBYe P H. CT AL
Jir SRR B ) R A T8 AT LR B 3 Sk R/ Nk 2 21
FSEA, R 3 HEAPERE A/ MR ZH S D X i
#, J3ACT-80 °C fiA7, H1T DNA. RNA fifif;
SIEH L 7 R T AN 1 73 B 3 5 o
1.2 FERANEE R IEFRE

RNA 2 Bk ) Trizol . J2 % 5% K 7 &
(PrimeScript RT reagent Kit), 2x7ag MasterMix ,
DL2000 DNA Marker, GoldView ™ Zfaf]. SYBR
Green Premix Ex Tag, TV TREOGE)VG AT ;
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S-SR | Tris MRS, R Ab~AaRAa BRA F 5
SC T Ay g Rk i i A (43K F) NEBNext Poly(A)
mRNA Magnetic Isolation Module . RiboZero
Magnetic Gold Kit.KAPA Stranded RNA-Seq Library
Prep Kit, TruSeq SR Cluster Kit v3-cBot-HS, |7
FEBAEYIA R A W]

PCR ¥, ESCO FHEA AR, ARSLI{EBIN
W44 Mlumina HiSeq 4000, iR SAWA
FRAH]

10%fF I B 5 95 4 . FREC 13.5 g &
R, 545 ¢ REEAM. 45 g &fLdh. 11.7 ¢
G, IR T 900 mL ZEM K H, 1x10° Pa
KH 15 min, ¥ HE 50-55 °C B L H#EMEMA
100 mL Jo & i 2F 4 e it , TRA), M A o E -
A A
1.3 £Ef8h APPV EEMRmAERRFEH LD
)

W 7E NCBI _bXF APPV 4 THLXT, fiiik
— B RS (8 DX T T— X R S A 5 | K6 F
(5'-TGGGCGATGCGGTAATAGAG-3")FlI R (5'-AA
TAATTCGCTGCAGGTTGGA-3'), PCR "4 H Bt |
FEZ9H 408 bpo 513 AL TAEY) TAR(Hifg) Bl
HIRATE M. [ Trizol XFZHLRE T RNA
PRI, JPHE RNA 054550 cDNA AR e A i
T PCR #:

Wik SR ZR . 5xPrimeScript Buffer 2.0 pL,
=1 w5

Table 1 Primers sequence

PrimeScript RT Enzyme Mix I 0.5 pL, Oligo dT Primer
0.5 pL (25 pmol), Random 6 mers 2.0 pL (50 pmol),
RNA #i#z 500 ng, ddH,O %M£3] 10.0 pL,

Rl & % : PrimeSTAR Max Premix 25.0 pL,
¥ F FIAS R (0.4 pmol/L) 4% 2.0 uL, DNA it
200 ng, ddH,O #hE ] 50.0 pL.
14 HESKTFIRE

PSR B 1) BT A 2H R it A BRI e 3oy S 3 21
(A)FIXTIRZH(B), 43 AIHFIH] Trizol XH4HZ#4T RNA
PEHG ByR M52 T DNA $8HG IR 48
FEFP T S22 WAL 10%EE M B A5, & F 37 °C
WE IR P AT o B SR, 24-48 h R &R
i ERETETE L, LAHERR CT A 85 (DAAE R SR
B BEEEE 2 B [PMETE 3 B BRI M
R ) B TR R 2R B T BT PCR Al
Yyl e s @ s, s IR Ak 1 R,
ik 5 K PCRAKZR N 1.3 Tk
1.5 RNA EEISR¥F

XF 11 R PR T80 °C B/ fif A
Trizol #t17 RNA $h$2, 435k NanoDrop .
Qubit 2.0, Agilent 2100, HLIK 7 A RNA £
MIGEEE | W . SRtk KR A SE R 4] DNA {54
S, DVORUERE S REWG A 56 AR PP R o ke
WL H) RNA FEG IR T REZH 4% 3 AN )
| F§ KAPA Stranded RNA-Seq Library Prep Kit #£17
2 5% % cDNA SCHE IR EE

Primers name Sequences (5'—3") Fragment size (bp) Tm (°C)
PRV-F ATCTGGACGTTCCTGCCC 534 60
PRV-R GTAGATGCAGGGCTCGTACA

PCV2-F CGGATATTGTAGTCCTGGTCG 701 53
PCV2-R ACTGTCAAGGCTACCACAGTCA

PCV3-F TTACTTAGAGAACGGACTTGTAACG 651 56
PCV3-R AAATGAGACACAGAGCTATATTCAG

CSFV-F GACACTAGYGCAGGCAAYAG 449 55
CSFV-R AGTGGGTTCCAGGARTACAT

JEV-F CCGTGTCGGTCCAAA 465 55
JEV-R GGGCTTCTCCAGTCGT
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1.6 EHERMNF
M RNA ffi f NEB Next Poly(A) mRNA

Magnetic Isolation Module #£17 mRNA &% . Ab#
J5r=#¥) RNA ] KAPA Stranded RNA-Seq Library
Prep Kit A4 32 3 A4 B 47 1 SO 1 Agilent 2100
Bioanalyzer ¥4 7J5tfs , I3l & qPCR Jrikitkt s SO
) B 24 i o AR 0 Tk 485 SR AR e 2 P A 1 oK
TRA AN [RRE S I S PEE A P i P KR B 4
AN TRV s R0 7 S, i) 0.1 mol/L NaOH 7%
A 4E DNA, FiEal 8 pmol/L ¥ JZJ5 1E
TruSeq SR Cluster Kit v3-cBot-HS [ iFf7 /54"
B A B B B v d F Tllumina HiSeq 4000 7
ACIFE 150 AMEFF
1.7 ERFRIEEFERMNTFIERINGE LR

XF A6 EHE (raw data) A TR L8, BRI
W 2 Sk F 81 S IR i Reads, 3R 155 0T & )
Clean data. i /| Bowie ¥ Clean data 535§ %9 Sus
scrofa 25 LA AT A LT, FRA HEXT E i EL
P (mapped data), 455K 7E APPV FHPEAT44 F1 I

#2 WHEE RT-PCR 5|57
Table 2 Primers used in RT-qPCR

PEAFHE /NI AL 2 () e ak fe kA 7 25 e 3Rk o i L 22
SRR SRR R AN B A E AT
1.8 RT-qPCR I3

BEAILIE S 0K 25 1Y 6 D EEPRI R A Al
FEREN RNA #-4T RT-qPCR B3iFE, Hird 3 48 Eif
FH, 3 AN FIEIERE . RT-qPCR £kt 2744
RS SR A Rk i, i NS B-actin 12
iE, GraphPad Prism 5 ZEit4R i1 & 7t 5l
Yy el A= CAE ) TR B A BRAS w81
(3 2)o

2 RS540
2.1 ZE{L APPV BCAf SR A4 RO BR AT A 4E
am RS

WK 1 s, 3 A BERUBCGL R i A 2
APPV [H¥, 3 MEFRAFIERE YN APPY BIE.
SRR, R R . /NI L B R LA L
I S L AU DT R . AR B 2 B | IR BR s #
3R RGN RE . W SR AR R A B, i LA
Ay e AT

Primers name Sequences (5'—3") Fragment size (bp) Tm (°C)
TAC-F ATCAGACGCAAGCGAAAGGA 160 60
TAC-R ATTGCGGAGAAGGAGGTCAG

FOSB-F CTTCTAACGAGGGAGCGTGG 192 60
FOSB-R CGAGGTGAAGCACAGGGAAA

IGFBP3-F TTCGACGTGAAGGGGAAAGG 171 58
IGFBP3-R CAATTCGCCACAAGGAGACA

PCSKI1-F CTGACATCCTCCCACTGAGC 142 59
PCSKI-R TAAAGCAACCTGCCAGAGCC

IRF1-F CTGCATGGACCGCCTACC 175 60
IRFI-R CAGATAGCTGACGCCAGGAG

NCAN-F CCAGCATCCACTCACCTGAA 130 60
NCAN-R TCATATTGCAGCCCCGTGTT

RCN3-F GTAGTTCTCTGGGTCGCAGG 146 59
RCN3-R ACCAATGAGCGCTCCTGAC

LAMBI-F AGCACAGCAGAAACGAATCCTA 152 60
LAMBI-R GGCCTATACCACTGCTCTGC
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Figure 1 Results of agarose gel electrophoresis
1¥: M: DNA Marker; A1-A3: 3 ) SeURRYLrokEs,; B1-B3:

3 OMERATRIORER s+ PHMEXIRRES; — BPEXS HERE .
Note: M: DNA Marker; A1—A3: Three suspected infected samples;
b1-b3: Three healthy piglets samples; +: Positive control samples;
—: Negative control samples.

22 MFFBREE
Hlumina WP FASTQ £ IR 51
(raw data), fHH Q30 YEMFRHmxHMl iy Eda 21 15
¥, —ORUL, Q30=80%HI /R F Tl &5, A
£ 3ERFE, BRT Control-1 F il Fe i i —BE4h,
Hor 5 AFES Y BT e .
2.3 CEEEIIN Mapping 5 R %1t
7E Illumina HiSeq 4000 /=53 il 7 F- 5 ST
T APPV BRGLATRA /I 20 2 A R Ak AT 4 1Y)/ I Ak
UL 2 ANFEISCE . FEXTZE R, BN IR —
AR AN, HAR AR FEX R & F 70%,  HoXT
R 4).

*3 MFFHRLER

Table 3 The results of sequencing quality control

REA#4FR Reads {58/ G 85 Q30 (%)
Sample number Total base Base number
name number (Q>30)

Control-1 45435220 6815283000 5333149 130 78.25
Control-2 40908 304 6 136245600 5018 857256 81.79
Control-3 50311 564 7 546 734 600 6 344 678997 84.07
XN2 38 187762 5728 164300 4 822242333 84.18
XN3 40458 836 6068 825400 4 896 040977 80.68
XN4 42752088 6412813200 5317294 642 82.92

24 ERFTIEEARESEDH
24.1 ERFTIEEEGIE
AN P — 2L e R 381 P2 F IR LA,

Hop g 2 BIRA 1634, BE FEKA 218 14,
FEARIE N P<0.05, |Logy(FC)[>0.263, TEAMHTil 72
th >kl Benjamini-Hochberg %7 1F K k%7 1E P 1H
(P value).
242 ERFIEEE GO BESIF

WE 2 foR, EREERN BP it , By
W@%&m%ﬁ%ﬁm%%Aﬁw\ﬁvﬁw\ﬁ
R ZIAE S m . R ARE R 5
SEESWRE . B L XN S
RS R A W2 Y
RIg. ZReRE. kKA %:: REIRRATAN. #
TR A AEEERE . Ak
Wy % BITR | ﬁ@jué%ﬁﬁ; KA 2SR R
TENEEE TR,
243 EFFIEEFE KEGG EENH

) Fisher KA g0 ki & S n 50, 4

RN 3 BoR, TR, B2 R 3 g
T Hh BRI . SR . TGE-B {5 5@ 1 |
BRACHT . BB IR (5 il i . IMIARAE .
fil/ NEAEER . BRI OILEERE EIRER
SN SR s R A 2R RN R AR T
B | FHMBE , EAEAHOCE R . Hioppo {5 =il

6 ORI A 2 WETRE IR IR AU AH EL e A L I |
R4 MREGIEMNLSR

Table 4 The results of mapping

Samples Raw pairs Mapped ratio (%)
Control-1 22 717 610 65.57

Control-2 20454 152 72.47

Control-3 25155782 76.55

XN2 19 093 881 75.99

XN3 20229 418 70.75

XN4 21376 044 74.11
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Figure 2 Differentially expressed genes GO classification statistics

H: A FPEZERE GO BP El; B: TR GO BP A
Notes:

SRR R B IR L /N L T B R S A i
ERcpiiliis

2.5 RAEE PCR IIE RNA-Seq MFLER
BEMLIEEL 8 4~ % 25 PRI A L, LA B-actin

YN SN, WRPETEE & PCR 4521, 544

FERAIXT I FEAE . PCR W AZR : SYBR Green

A: GO BP map of up-regulated genes; B: GO BP map of down-regulated genes.

Premix Ex Tag 11 (2x) 5 uL, b . Fii#514(10 pmol/L)
% 0.5 uL, #it 1 pl, ddH,0 %2 % 10 pL. PCR
B4 95 °C 4 min; 95°C30s, £XF51¥HE
KHRFE 30 s, 72 °C 30's, 340 MER, wmAKK
S5 BSE I 2 A R T, BIE S, SRR RN A-seq
M PEE R A —B(FR 5, K 4),

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



4128 (G Microbiol. China

A Sig pathway of DE gene
Glycerolipid_metabolism [ssc00561] - ©
Collecting_duct_acld_secretion [ssc04966] - .
Count
2
TGF-beta_signaling_pathway [ssc04350] - [ ; ;(2}2
® 250
Carbon_metabolism [ssc01200] - ® ® 275
@ 3.00
Neurotrophin_signaling_pathway [ssc04722] - @
P value
Long-term_depression [ssc04730] - .
0.075
Synaptic_vesicle_cycle [ssc04721] - = 6:050
0.025
Renin_secretion [ssc04924] - =
Adrenergic_sigraling_in_cardiomyocytes [ssc04261] - .
1.00 1.25 1.50 175
Enrichment score (—Log, (P value))
B Sig pathway of DE gene
Axon_guidance [ssc04360] - i
Focal _adhesion [ssc04510] - &
Pathways_in_cancer [ssc05200] - &) L alic
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El3 EFRAREKEGG ERNIK

Figure 3 Differentially expressed genes KEGG taxonomy

W A FIRERE KEGG HRAUIRE; B: FRZEE N KEGG VEREAUREL YAabrly KEGG fUSHEM M AFR, 1Bl R/ NFRiZiE
i eR e e WL S O N AR Sy

Notes: A is the KEGG annotation dot map of the up-regulated gene, and B is the KEGG annotation dot map of the down-regulated gene .The

abscissa is the enrichment fraction and the ordinate is the name of KEGG metabolic pathway. The dot size indicates the number of genes
annotated under the pathway.
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Table S Sequencing data of differential genes

Gene Name Log,FC Fold_Change
SHISA7 1.971476 713 3.921 693 301
TAC1 1.660 159 491 3.160 514 626
FOSB 1.426 481 13 2.687 903 102
IGFBP3 1.387 676 17 2.616 568 757
IRF1 —1.234 678 16 0.424 937 285
NCAN —0.953 424 81 0.516 405 115
RCN3 —0.824 205 98 0.564 792 963
LAMBI1 —0.744 567 47 0.596 846 784
2 -

3

a

<

L4

v

ks

&

-2

4 WHEE RT-qPCR BiFNFLER
Figure 4 Confirmation of sequencing results by RT-qPCR
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BUE LT H BRI . W SR W . TGF-B 5
SR AU, M BRI G S K
HIAE | Sk BEVOIEIR | FhoSHE T | BEBABE (5 5 |
FE AR G5 E5@ %  HIPPO {52 1% . B Z 40U .
FERE R AR 2R, b, 2SR
S [ 30 A R SR KO R R R, A4S Pakd .

Robo4 . Sema3f. Wnt5a %3EH, FEXH 22 5580k
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