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Bioinformatics Analyses of Exosome from REV-Infected DF-1 Cells
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("College of Animal Science and Veterinary Medicine, Shandong Agricultural University, Tai’an 271018, China;
“Shandong Provincial Key Laboratory of Animal Biotechnology and Disease Control and Prevention, Tai’an 271018, China,
*Shandong Vocational Animal Science and Veterinary College, Weifang 261061, China)

Abstract The study was to identify the differentially expressed proteins and microRNA (miRNA), their
gene function and involved signal pathway of exosome from REV-infected DF-1 cells. The differential proteins
and miRNA of exosome were screened between the virus infection group and control group by proteomics and
transcription detection technology, and then analyzed with GO function enrichment and KEGG signal pathway
database. The results demonstrated that 101 different expressed proteins were screened with 56 up-regulated and
45 down-regulated. These proteins were involved in 155 signal pathways, and the number of proteins involved in
the cancer pathway was the highest. There was 3 up-regulated miRNA screened. Both the target proteins (integrins)
of miRNA-155 and miRNA-146a-3p, and the differential protein actinrelated 2/3 complexs (Arp2/3) participated

in actin cytoskeleton signal pathway. Otherwise, they contained viral components, and involved in cell signaling,
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immunization, adhesion, locomotion, biological regulation and other processes. These results suggested that the

differentially expressed proteins and miRNA, their gene function and involved signal pathway of exosome from

REV infected DF-1 cells were associated with tumor formation. Exosome pathway may play an important role in

the REV tumorigenesis mechanism.

Keywords

WRIR P Bz 40 27 38 £ i 995 B (reticuloendotheliosis
virus, REV) & — F 50088 14 11 23 30 % S B, & 225
FEC S T ) S A . EIRREVIR GLp LA 5] i
(Y AR PR AS B 2, (35 3 1 S s f ) < 5 B0k
RIBGANR A B, B, HAaF AR DN
IRATAERT I 72 b K B, REVIEHDF- 141 5, 4%
S B J3- 0 ) AR ) B 5 4 ORH B T YT D e, Ik
G 20 i SR AR FLAT G 2 R R PR, AMAR IR AR A
REVI&Ge i (17 H AT 0 — B, (2 BARHLH A .

TEAER T, B A A BRI AT H D RE, 1M
& FHAN [F) 8 1 JAH B U 58 — R A AR R B B AE
Yz oiae. Dtk @R At ARG A [
211 . 1) A 0 2 R B T R A AL B A A PR
LR . REVAIHSMEZRAR, 7] REs 2 I 2z 4t
P AL RN S H 2 5 ()4 5 E g, O T
PR N BERAY S, INTTEDH . Ak, HTmiRNA
B H 25 e MRS, 7, 7EAS IR 41 2 A [F] 41 23
(RIAS [N 3, miRNARIZRIAHA 1] BEAE1E 22 57, TMIX
1 7 R R P miRIN A A3 78 B ] ) 45 7 T A -+
STEBEEM. B, R EEREE S S 5iE
253 Wb AR HE T miIRNA & AR B2, 224K [ miRNA
UL B Dy R e 2 5 01 5@ %, X T ~REVA
FAMAIRAZBOR I 5B AA 2

AT 7 X REV IR YDF- 141 fig 7 4 1) AMA E 47
TR N S A AR, O 2 S RIS R
AMmiRNA, 3] 7 1% ) 8 F 5 AT miRNASE 5 PR )
KIDIRE 8 TR HEAT &G0, IR E B AR
AImiRNAZZ AL 8] A7 AE 1 4 7] 2 558 X, i —
IRNAB R IMALEREVEURHLH] A /R e85 e T
FEfilh

1 MRER*®
1.1 ZHREFIEZERXF

DF-141 i 0l 5 o R 22 e b A v B2 B 5T
B 20 B 555 FH.0; DMEM. g4 I 4 H Gibeo 2 7
[k B 1 B (trypsin) e F] Amresco /A & ; FITChRiC 2E 3T

REV; exosome; actin cytoskeleton signal pathway; oncogenicity

/AT 1gG-FITCI B 4k 5t A2 St A w15 Hopth i1
BN E =y b2l Ak K RN AR BRI &35 1 H
Invitrogens 7]; % 422100 RNA Nano 6000 Assay
A F & H Agilent Technologies /A 7] o
1.2 HpEE TR RIMARIHRER

HOW B4 KA I DF- 141, LL6x 10°/mLff) % i
P T25 e’ A BB 7R, T-37 °CHICOBE 7748 T
Br%, AN 8 A EE J5 B FimoifE M0.01~0. 10/ REY,
FA1%]i5 2 1L 7% FIDMEMSE 4= 15 75 J 45 982 h, 71 I
T, B N5%ILIE 1 e 4k 3R 4, 5 dJE ISR 4 b
o AREFNEEEIDE- 140/ X B . 4 Big LA
12 000 r/min#5.0>30 minZFRAUMIE v, 4% i, %
f¥Total Exosome Isolationiaifl] & i) 20 BE M L& 32
HUAMA .
1.3 SMARAEXT EEERREFGTRAQ) 7T
13.1 SMREFTEARGTESN  BEMLIRS
PRRE L, TRHE 22 ORI B R P B, B A e
B, IR A U TSDS-PAGES 2 lifffift. LC-
MS/MSZ3#t, XF & 4% K it BEATITRAQIK Bt s ic 5
BT A W (SCX) B i 73 . LC-MS/MSH#r, 3k 15
JoT U J U A . AR AR ST AE R  2 E S 4 BT X Q
Exactive(Thermo Scientific)i#47 & & & H 2= 04T -
132 JRigR4bH4ELE  fiF Proteome Disco-
vererl.4(Thermo Scientific) ¥ £ ¥ Q Exactive/” 4= ]
JE A5 R SO, 3258 FIMASCOT2 2 4% 283347 $ifs
PEf 2R, HRIEFDR<0.01 () An X0 Hodfs HEAT i ik . A
Tt 5245 FH 140 25 4 22 24 uniprot-Gallusgalluschicken
REV ALV 20151130 Combined.fasta(}¥ %1 &1 45 :
24235, T # N A]: 2015-11-30, N #5522 http:/Awww.
uniprot.org).
133 £2FFAMFE FEREERMGHCKR
F1.2(E. Fi), HP<0.05% 1%k bx k1 & E B A
ERFIXEAR. reR2IMEQRTIE SR
P H UniProtK BELH PE (Wi 45 201602) .
1.4 SMERVERBAZFES

1.4.1 SMKERNA®) 3 IR 2 #Total Exosome



F/ANFEE: REVIEAEDF- 140 70 W AMA R ZE WS B2 b

1567

RNA and Protein Isolationis Il & (195 3% M3 ML 4k
PRFE R R BB RNA . TR 20 606 B TR IIIRNA
Rzt 5, 2245462100 RNA Nano 6000 Assayis 71l &
TIRNAFE il 1) 78 BEAPEATIR L -
142 XEMEESMNAE  KBRNAFEAGIAHE,
e B RNAZEAT A B $, Uik 18~30 ntal15~35 nt
FIRNA B SR 505 3 iicDNA, 3#E47PCRY 1 4 37
WS, f e, Xk ier A 4 B0 7 ST 2R3 4T Tlumina
HiSeqril &I 7. W7 45 R i) DLJs a6 R 508s
F1E, 2 1ECASAVABEAT Bl AL 1R A J5 #e 4k o S 46
77 %), FATFRZ ARaw Reads. XfRaw ReadsiH 4T
ik, BB ED Y B, 1538580
() EBRFPH . BT E BRIF A, X420 7 51 50w )
N7 BB B AT G, RIS AR A A R 510 8
TR —IK, IRIG G P50 KOt B R =
WL g H AR 5 H /NRNA A BE A, T2
P g 25 BEAT VI HIWT . B/ NRNA T FI AR — M
HELTE22 nt(miRNA)FI30 nt(piRNA).

1 3o B R 26 LE e 23 B 3 A Bowtie(1.1.20), ¥4
W 25 R 5 2 2% 7 51 347 H P, HR #EmiRBase 2
15 PE (Release 21)H 1) & B 4L VE B A5 R, 2 © 0
miRNA. £ XA 68 5 © %05 F1 ILHEC 1), R H B4
miRDeep2 H (1) 77 V2347 B miRN A Fi .
143 Z7FmiRNA# ik RHEAITFDESeqit 1T
miRNAZ & & 7 5 40 7, 72 miRNAJRH % % 1 -
P<0.05, 3F H|log2(Fold_change)|=1"1,
15 £MEEESH

XT3 1 22 e B B B K 2 R miRNA G 5
O DR AT A2 ) 54 A5 B 0 B, K FHDAVID Bio-
informatics Resources 6.77F £& 4K 14 3 17 41 i 40 B
(cellular component). 43 I GE(molecular function)
A=) 2 33k # (biological process) 52 #r, K15 %
ST RRIIREN E 02K, 1 FHKEGGTE 4 8+
(W41E: http://www.kegg.jp/kegg/kegg2 html)iIE 17 i 4%
TR, s 2 505 SR

2 HFER
2.1 EREBRNGOIREEED

I I R O 2 A A A, G S 2k
AR REEREAI2MGU L. HERES
Guit 2= U(P<0.05) M 8 T AE MRk 2 B IR,
R R 1014y, KRk B rse, RiA T K

4540 B2 Xk 1 2 B A U TGO e E
oM. WGOZE E IR E ARG T K I, ik 1)
ZE SR AT AR, BRI RS 4TS
KoaTEEW. WRIMKI TERIT TR REE
TREERLAY ANMANIE R . ANPRIE SRy, B 10F
ST INRE, AR A . ML, STt His.
BT AR, o TR IR G 7.
BT BiIEWED. 515 EY ¥R, B
YRR RN AR AR, AR g
LRy PRI BB AR P 6 s TE A 5K SRR e
ZHRAYESRE. 55 RE. . 240kt
& AEDFM KMz,
22 EFEHRSENESEERSHT

WIS KEGGHER T, ZREH RIS 5H156%
Bl KPP X TN EARSSERA15%
(F2), EELEh e phRm e . AZREAE . B
WS, WRIP AT LR H, IL-62 5945 5l B,
PEARIL-6 ] RETEAN [F) {5 5 368 2% (1) AH FLEC & P 21 0%
HAER, TEREVIE Gt b B EEAER .
2.3 RNARIZHE 55884

T I Rl 40 O BE TR DU B RN A IR 40, &5
REIR, BRSPS & @R, T LA AT
FE(ER2). T MAME SR ECPIRNAFE & 1 3 2 AR
55 N/IRNAZGF T, TG ik 58 4 18 IE RNASE 5 14 §8 24
B 34 W E it o2 B, TRk, RN T Agilent 2100
BioanalyzeriE AT 7 A i ik B 5 5e BE AT I . LT BT
HRNAZB S A AESSAL, 75 G AMA FImiIRNAKF 5, 1
A RE SO P IA AR, SEREVE RUF, W CAHEAT d /2, AT
2B A Hr(FE3).
24 EFFRIZAIMIRNA

I o XTmiRNAGE AT £ 15 & 2 7 7, 0 ik
P<0.05, 3 H|log2(Fold change)| =1 JmiRNATE A 3£
I5 72 SFmiRNA. ik B3N Rk B3 Hf g 2z
miRNA, HH miRNA-155%1A& L 1665 %, miRNA-
146a-5pFImiRNA-429-3p¥) KA 765 %, RifiE 2]
FIE N HImMIRNA PL A A KImiRNA(£3).
2.5 ZEmiRNAMIGOINgEEE ST

X} G 35 (134N 25 5 22 A miRNARE 5 [K] 7 )5,
BTGOMIREE LT (E4). 4R SR, TN 2 5
IR A 16K, BLEEAN M . A g
By~ KArF 526 MO X s« A . ol
BEPIRE R ARBEANIER . il R =R 4.



1568 R

70 — = Biological process
60 ®m Molecular function
R m Cellular component
Q
S 50—
-
o
5 40 —
5]
< 30—
g
= 20—
&
- l I I
0— l — . [
v vy v v v v v v v - O Q
28888 PEEEEEEEL R R R PRE 5T =288¢E8¢2
0888 8=SCE s8R 2 CE 88 EcF > FEEEROCEEERS
G CCCCSSECOURCSECCEEEEEEEEEE2s E55 8060
==~~~ = ==~ T EgNEEZ 90000 vv9o9o.=9¢g s=2> g &
Hes888hE a0 ESSal83838R388K858 S~ ECE
QS — Q""%D"’;-ES Qs — O = b o e e O =T O =3 s < 2
ZESEESPRoES 28ESERB85E8E88E == ©C% =Z%
SEZ28% Zo=58 S3EZ2B25ES58S 538% c ==
°cZE828 S27G SE858==223% =YE S DO
cEHRE HE32 Edc2-b5285% B 8 5 28
5 = & 5] 0 2 [Sig =} 0.2 g o = v S B
.._‘cboﬂ)z o a ) o8 830 8S 50O = =) o s B
= 57 g S @ 1 —~ 7 - B [= ™ b=} e
S S o= = D = = 9] )
g oo o m LES L ag<E g 5 s @M
‘= 5 E m 535852 S =
= =5.5 E AS§Ea= g 8 El
an=uwn = Q =y (=}
fang==] EE«::} m E 3
c8 S o E g =
sE S anb
273 g
= =
2, g
g S
: 3
E <
E 2
o) —_

Bl EREBRNGOMEERDN

Fig.1 The GO function enrichment analysis of differential proteins
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Table 1 The number more than 4 of differential proteins involved insignal pathway and the proteins

WS B Z: 5% R E A R
Map ID Map name Protein name
ko05200 Pathways in cancer 1: MMP9, CYC, GNALI, IL-6, CTNNA
1: MMP2, JUP, GNAS, COL4A (F1P2Q3, FIP2R3)
ko03010 Ribosome 1: RPS10, RPS14, RPS16, RPL6, RPL13, RPL15, RPL19
ko04510 Focal adhesion 1: PARV
|: COL4A (F1P2Q3, F1P2R3), THBS2S, ILK
ko04670 Leukocyte transendothelial migration 1: MMP9, GNAIL, CTNNA
1: MMP2
ko04151 PI3K-Akt signaling pathway 1. 1L-6
|: COL4A (F1P2Q3, F1P2R3), THBS2S
ko04141 Protein processing in endoplasmic reticulum  1: CALR, AARI1, STT3, CNAX
ko04668 TNF signaling pathway 1: MMP3, MMP9, IL-6
|: TRADD
ko05166 HTLV-I infection 1: CANX, SLC25A4S/ANT, CALR, IL-6
ko04915 Estrogen signaling pathway 1: GNAS, MMP9, GNAI
1: MMP2
ko05152 Tuberculosis 1. IL-6, dnaK, CYC
1: TRADD
ko05142 Chagas disease (American trypanosomiasis)  1: GNAI, CALR, IL-6, GNAS
k004933 AGE-RAGE signaling pathway in diabetic 1 1L-6
complications 1: MMP2, COL4A (F1P2Q3, F1P2R3)
ko05146 Amoebiasis 1:IL-6, GNAS
|: COL4A (F1P2Q3, F1P2R3)
ko04145 Phagosome 1: CNAX, CALR, RPL6
|: THBS2S
k005202 Transcriptional misregulation in cancer 1 MMP3, MMP9, IL-6, JUP
2 RNARZEE
Table 2 The test of RNA purity
i %Ug(pg/u[j) K fing) Digonzo Dsonso 28S/18S  RIN SERE HiehiR
Name Concentration (pg/pL) Total (ng) Database type ~ Result
Exo-N1 1116 91.3 0.1 1.8 0.3 3.9 Small RNA B
Exo-N2 1366 54.6 0.1 1.8 0.3 4.0 Small RNA B
Exo-N3 1494 64.2 0.1 1.8 0.3 3.9 Small RNA B
Exo-R1 25762 1490.4 0.4 1.9 0.4 2.5 Small RNA B
Exo-R2 33119 1511.4 0.7 1.8 0.5 2.5 Small RNA B
Exo-R3 34351 1508.8 0.4 1.8 0.4 2.5 Small RNA B

RIN: RNA intergrity number, RNAZE#PE 8 4; Exo-N: 1FE# DF-140 LRI 7MAch 2 EXRNA; Exo-R: REV/ERYLDF- 141 i S 7 A
20 NIRRT . FEBRFUELRA: FER RS, TR 2R, B M R AT G 20K, Ml T, C:
FERAN G, U BIERE
RIN: RNA intergritynumber.Exo-N: RNA was isolated from normal DF-1 cell-derived exosome. Exo-R: RNA was isolated from REV
infected DF-1 cell-derived exosome. 1, 2 and 3 were the number of samples. Sample judgment: A: sample was qualified and met the

FRHZERNA, 1.

=)

requirement of library building. B: some of index was met the requirement of database building, and library building can be tried.

C:sample was not available, and it is recommended to re-send samples.

®3 TRERPRIFIMEE R FTIEHIMIRNA
Table 3 The differentially expressed miRNA in exosome

miRNA % F AL 3 PH ik ZESE
miRNA Fold change P value Up/down Significant
gga-miR-155 16.22 0.000 759 504 Up Yes
gga-miR-146a-5p 7.26 0.039 816 712 Up Yes

gga-miR-429-3p

7.26 0.048 293 620 Up Yes
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HMAE Y 22 7 RAR [ AR AITmiRNA, FX] 77 1% 2
()8 0 AmiRNASEE R T DRt B2 515
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B, iRk R101 N ERREEA, HhRE LR
567, RKIK T U )45, % 7R IE FImiRNAFH 3,
HRE B, ZRRIEE OB RE KRR
i [-13 E 12052, miRNAZE 4L ) K FJmiRNA-
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I (0 DA R B e K B R, b
AT 300 687 S5 9 3 R WL A 2 o LA R A O,
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WX 2 FmiRNAEE R S Z R EARS S
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J0 A A7 B A5 5 A% 8, 5 R T & U1 AH G0, B AT
2R, miRNA-1557E 2 it R T8 B 22 o 4 Dy i
RURFEVE R, (R A et mT W, AMA Al
7% 5 8 H U miRNA R AZ AL AT REV ) 2508 Y B A
HEMEH.

EREAMZSZSMISHNHE(F 5 EEY, 7
IL-6Z 51191, $&/RIL-6 7] REEREVIE G 5] A4k
(AN [RIE 5 2% (A LI &R TP R E . AL
7, IL-61F 1 #% 55 B HIV B G ok #2 vh 43 3 38 i, H
HIL3E HIL-6 1 15 38 7K~ 2 #EHTV 5| /2 g 42 4511,
IL-67EREV B 4 A et — 0 55 .
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